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This  Appendix  contains  an  appraisal  of  needs,  problems  and  potential 
solutions  of  water  and  related  land  resource  developments  in  the  upstream 
watersheds  in  the  Ohio  River  Basin.  It  also  includes  an  appraisal  of  the 
current  and  projected  agriculture  and  forest  economy,  related  developments 
and  determination  of  land  requirements. 

The  report  presents  information  obtained  from  cooperative  investiga- 
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I - SUMMARY 


The  agricultural  resources  are  potentially  adequate  to  satisfy 
projected  needs  for  food  and  fiber  within  the  Basin,  as  well  as  its 
portion  of  the  national  demand.  Resource  development  will  be  increasingly 
necessary  after  about  2000.  However,  in  the  interim,  resource  develop- 
ment is  needed  to  increase  efficiency  of  the  agricultural  industry  and 
to  help  stabilize  the  income  of  farm  families  and  dependent  communities. 
Full  development  of  water  and  related  land  resources  will  be  needed  by 
2020  to  meet  the  projected  consumption  of  agricultural  products. 

Many  opportunities  for  satisfying  water  and  related  land  resource 
needs  exist  throughout  the  study  area.  In  upstream  areas  there  arc 
about  600  potentially  feasible  watershed  projects  totallin  - at  . at 
37.9  million  acres  or  36.3$  of  the  Basin.  These  will  include  appropriate 
land  treatment  measures,  and  about  2,900  floodwater  retarding  structures 
and  6,300  miles  of  channel  improvements.  They  would  protect  -A  ut  1.9 
million  acres  of  flood  plain  land  and  reduce  the  average  annual  flc  c- 
water  damage  of  $53-1  million  to  $22.3  million  or  about  oO'‘. 

Most  of  the  subbasins  have  high  potential  for  watershed  dev  1 >pmc-r.t. 
Preliminary  studies  indicate  that  potential  projects  could  all'  vi-  v 
present  upstream  flood  damages  by  more  than  70  percent  in  the  Sal'  • no 
Licking  Subbasins;  from  60  to  70  percent  in  the  Muskingum,  Sciotc , Littl< 
Miami,  Great  Miami,  Kentucky,  Green  and  Wabash;  from  50  to  60  percent  i 
the  Allegheny  and  Cumberland;  from  H 0 to  50  percent  ir.  the  M run:.'  1-  , 
Kanawha,  Guyandotte  and  Big  Sandy;  from  30  to  1*0  percent  in  the  B*  ■ : 
and  less  than  30  percent  in  the  Little  Kanawha  and  Hocking. 

In  addition  to  reducing  floodwater  damages  in  upstream  pro j • etc  1 v 
combination  of  land  treatment  measures  and  floodwater  retardir  struct  • . 
would  have  varying  effects  on  peak  discharges  and  sedimentation  in 
downstream  reaches.  The  relationship  of  peak  discharge  and  sedimer/ 
damage  reductions  in  downs:  ••••am  areas  is  generally  in  the  same  proper*,  i : 
as  the  area  controlled  by  upstream  structures.  Subbasin  control  by 
potential  project  structures  varies  from  a high  of  18  percent  in  the 
Kentucky  to  2 percent  in  the  Little  Kanawha.  (See  Table  LU . ) 

The  potential  watershed  projects  offer  opportunities  for  develop- 
ment to  help  meet  needs  for  functions  other  than  flood  control.  Good 
possibilities  for  the  satisfaction  of  needs  for  recreation,  fish  and 
wildlife,  irrigation,  rural  community,  municipal  and  industrial  water 
supply,  and  water  quality  control  exist  in  most  of  the  subbasins. 

These  needs  may  be  met  either  in  conjunction  with  flood  prevention 
storages,  other  multiple  purpose  developments,  r in  single  purpose 
structures.  Preliminary  studies  reveal  that  up  to  237,000  surface  acres 
of  water  could  be  developed  for  either  fish  and  wildlife  or  recreation 
purposes  or  a combination  thereof.  In  addition  to  the  necessary 
detention  for  flood  prevention,  about  1.0  n.illi  n acre  feet  of  water 
storage  could  be  made  available  for  either  water  supply,  water  quality 
control,  irrigation  water  supply  or  c mb inations  thereof. 
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Damages  in  upstream  areas  outside  of  potential  watershed  projects 
vary  widely  from  one  subbasin  to  another.  The  Wabash  has  the  highest 
with  $3,800,000  average  annual  damages,  while  the  Salt  has  the  least, 
$13,000.  Land  treatment  measures  and  management  practices  are  the 
only  means  of  flood  damage  reduction  in  upstream  areas  where  structural 
control  is  not  feasible.  Land  treatment  measures  generally  applied  for 
on-farm  benefits  also  have  beneficial  off- site  effects.  Well  managed 
lands  of  good  forest  or  other  vegetative  cover  not  only  break  up  and 
lessen  the  detrimental  erosive  forces  of  rainstorms,  but  also  reduce 
peak  discharges  from  the  more  frequent  storms  which  in  ourn  reduces 
sediment  deposition  in  downstream  areas.  As  much  as  5 to  10  percent 
reduction  in  average  annual  flood  damages  have  been  realized  from  on- 
rm  measures  when  applied  throughout  upstream  watersheds.  Reductions 
fr  :■  1'  t 3n  p rc<  nt  in  sediment  deposition  ir.  well  treated  water- 
sheds can  1 ;ted.  Another  significant  beni  fit  of  land  treatment 

measures  is  the  extension  of  the  useful  life  of  downstream  reservoirs, 
navi  ati  1 facilities  and  strean  channel  improvements  thr  ugh  sedim 
r' d lotion. 

At  ut  1*0  percent  of  the  Basir.  is  forested,  mostly  privately  iwned. 

M;  ny  . rsheds  in  the  eastern  part  are  more  than  perc< nt  f r<  si  ■ d. 

Cl  si  c operation  by  industries,  farmers  and  other  private  uwi  rs, 
as  wi  11  as  public  a ;encies,  can  materially  aid  i:.  the  soluti  n f thi 
probler  f satisfying  demands  for  goods  and  services  from  forest  land. 

r.lj  soluti  tc  -cod  land  resource  conditions  on  much  of  the  forested 
land  is  thr  igh  enlightment  and  the  development  of  interest  on  the  part 
f small  tracl  f r si  owners.  Strengthened  State  forestry  organizations 
t r vidi  t< chnical  assistance  to  these  owners  are  needed. 

Public  lands  aff  rd  ppertuniti  s for  partial  s luti 
probl  m f mi  eting  demands  for  wal  er  and  related  land.  > a minimum, 

■ ddit i nal  lands  should  be  acquired  to  increase  s trf ; • fr  • „ , V 

7,000  acres  and  closely  related  land  from  7,800  t 
withii  !»•. • i : • 1 F r-  ./■  •.  s 1 y f Of 0 for  y cy  " io  . 

Private  n-farm  developments  will  conti:  • rr  /;  - I • : 

r the  satisfaction  of  many  of  the  Basin's  ds  lated 

Land  resources.  Rural  domestic  and  livestock  wati  lies  ■ 11;. 

■ire  devcl  ned  from  ground  or  surface  water  sourc  3 t :•  * • is<  f 

springs,  wells,  streams  or  small  surface  impoundmi  nts.  . - 
appears  te  be  adequate  to  meet  future  needs.  However,  :tiv< 
program  is  required  to  reduce  water  pollution  and  c r.tv  i.-.ati  : and 
thereby  insure  the  yield  of  high  quality  water. 

The  opportunity  to  fulfill  many  of  the  Basin's  needs  for  outdoor 
r<  cri  a • ion,  including  fish  and  wildlife  , ■ xists  ■ niv  -•  lane..-.  r 

and  land  area  developments,  whether  for  commerical  or  private  family  use, 
significantly  contribute  to  the  recreation  needs  of  many  pic . In 

recent  years  there  has  been  a noteworthy  trend  toward  the  development 
of  these  enterprises.  This  is  expected  to  increase  as  the  need  and 
pressure  increases. 

Approximately  6 million  acres  f a ;ric  iltural  lands  need  drainage 
in  the  Basin.  Efficiency  fi  rn  i ns  and  the  ec  1 1 ic  demand  f r 
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food  and  fiber  are  the  prime  determinants  in  land  drainage  development. 
Farm  owners  are  expected  to  continue  the  practice  of  drainage  improve- 
ments in  their  normal  operations.  Flood  prevention  project  developments, 
through  the  provision  of  major  outlets  and  the  reduction  of  damaging 
overflows,  will  provide  incentives  for  drainage  developments.  Drainage 
of  1 million  acres  by  1980  is  economically  justified  in  terms  of  improved 
production  efficiency.  Likewise,  an  additional  0.5  million  acres  are 
expected  by  2000,  and  an  additional  0.8  million  acres  by  2020. 

Irrigation  water  is  presently  being  applied  on  about  50,000  acres 
of  which  30>000  acres  are  in  specialty  crops.  As  the  demand  for  fcod 
and  fiber  increases  the  economic  potential  for  agricultural  irrigation 
is  expected  to  increase  to  215,000  acres  by  1980,  to  77^,000  acres  by 
2000,  and  to  1,119,000  acres  by  2020,  As  in  the  case  of  present 
operations,  future  irrigation  water  is  expected  to  be  supplemental  to 
normal  rainfall  patterns  and  distribution.  Field  crops  will  gain 
prominence  in  the  overall  irrigation  picture  with  1,211,000  acres  being 
irrigated  by  2020.  The  predominately  agricultural  areas;  Muskin  "v  , 
Scioto,  Ohio-Cincinnati,  Little  Miami-Great  Miami,  Licking-Kentucky- 
Salt,  White,  and  Wabash  Subareas;  contain  most  of  the  lands  expect'd  to 
be  irrigated.  Water  requirements  for  irrigation  show  increases  i; 
proportion  to  acreage  increases. 

Agriculture,  and  forestry  are  main  elements  of  the  rc  'ic:.'s 
economy  and  contribute  to  natural  beauty  and  general  quality  of  vu 
environment.  While  progress  has  been  made  in  private  on- far::  dev  1 n- 
ment,  in  National  Forest  programs,  and  in  upstream  watershed  project.  , 
much  remains  to  be  done  to  meet  future  demands. 


II  - INTRODUCTION 


This  report,  by  the  U.  S.  Department  of  Agriculture,  is  an  integral 
part  of  the  "Comprehensive  Survey  of  Water  and  Related  Land  Resources 
in  the  Ohio  River  Basin,"  (Type  I).  The  basic  objective  of  the  survey 
is  to  provide  a broad  guide  for  the  best  combination  of  uses  of  water  and 
related  land  resources  to  meet  foreseeable  short  and  long-term  needs. 

This  U.S.D.A.  study  provides  the  guide  for  agricultural,  rural  and 
upstream  areas.  It  was  developed  through  close  cooperation  with  other 
Federal,  State,  and  local  agencies. 

In  its  1950  report,  the  President's  Water  Resources  Policy 
Commission  urged  the  development  of  regional  plans  in  the  following  words: 

"The  Nation  should  have  comprehensive  multiple- 
purpose  and  coordinated  plans  for  each  of  the 
regions  (major  river  basins  or  groups  of  basins). 

Such  a plan  need  not  initially  be  in  complete 
detail,  but  it  should  constitute  a framework 
into  which  can  be  fitted,  in  proper  relation 
to  all  other  activities,  the  projects  and  programs 
as  they  are  further  developed." 

Then  in  I96I,  the  Senate  Select  Committee  recommended  the 
preparation  of  "plans  for  comprehensive  water  development  and  manage- 
ment for  all  major  river  basins  in  the  United  States."  Senate  Document 
No.  97  (87th  Congress,  May  1962)  "Policies,  Standards  and  Procedures 
in  the  Formulation,  Evaluation  and  Review  of  Plans  for  Use  and  Develop- 
ment of  Water  and  Related  Land  Resources”  gave  further  emphasis  to 
coordinated  comprehensive  river  basin  planning.  The  Water  Resources 
Planning  Act  of  July  22,  1965  established  the  Water  Resources  Council 
as  a statutory  body  for  continuing  guidance  in  river  basin  studies. 

Purpose  and  Scope 

— 

' \ 

Tin  purpose  of  this  report  is  to  appraise  overall  problems  and 
needs  7'  water  and  related  land  resources  and  the  potentials  for 
development  in  the  Ohio  River  Basin. 

Thu  wafer  problems  analyzed  include  (1)  floodwater  and  sediment 
damn  ■*  *0  crops,  rural  lands  and  urban  areas;  (2)  impaired  drainage  of 
agricultural  lands;  (3)  agricultural  drought  problems  and  irrigation 
requirements;  and  (U)  water  needs  for  livestock,  rural  domestic  use, 
recreation,  "isl  and  wildlife,  and  forest  based  industries.  Inventories 
and  analyses  of  p tential  water  and  related  land  resource  developments 
in  upstream  wat<  rsh<ds,  including  storage  and  cost  estimates  are 
presented  for  suit asins. 

Th<  report  incl  ides  projections  for  the  years  I98O,  2000  and  2020, 
based  on  expected  population  growth  and  economic  development.  The 
projections  ar*  for  agriculture  output,  timber  production,  and  land 
use  - includin  strip  mines,  land  treatment,  and  employment.  These 
projections  art  shown  for  the  entire  Basin  and  for  each  of  the  economic 
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subareas. 


The  report  translates  the  analyses  of  the  economic  projections 
into  needs  for  water  and  related  land  resources.  Water  supply  and 
quality  as  well  as  the  availability  of  related  land  resources  are 
discussed  in  the  section  on  present  status  of  water  resource  develop- 
ments. Unsatisfied  needs  and  problems  with  their  possible  solutions 
are  shown  for  the  current,  1980,  2000,  and  2020  time  periods. 

Authority 

This  study  was  made  under  the  Authority  of  Section  6 of  the 
Watershed  Protection  and  Flood  Prevention  Act  of  the  83rd  Congress 
(Public  Law  5 66,  as  amended).  This  law  authorized  the  Secretary  of 
Agriculture  to  cooperate  with  other  Federal,  State,  and  local  agencies 
in  their  investigations  of  watersheds,  rivers,  and  other  waterways  to 
develop  coordinated  programs. 

The  initial  written  request  for  U.  S.D.A.  to  participate  in  a 
framework  plan  for  the  Ohio  River  Basin  was  submitted  by  the  Secretary 
of  the  Army  to  the  Secretary  of  Agriculture  on  June  21,  1962.  The 
Secretary  of  Agriculture's  reply  of  Nov.  27,  1962,  assigned  general 
responsibility  for  the  U. S.D.A.  surveys  and  investigations  to  the  Soil 
Conservation  Service. 

Location  and  Delineation  of  Study  Areas 

The  Ohio  River  Basin  Survey  includes  all  of  the  drainage  area  of 
the  Ohio  River  and  its  tributaries,  or  about  5 percent  of  the  Continental 
United  States.  The  Tennessee  River  Basin  was  not  included  in  the  study. 
The  Basin  covers  about  163,000  square  miles,  and  includes  most  of  Indiana, 
Kentucky,  Ohio,  and  West  Virginia;  substantial  parts  of  Illinois, 
Pennsylvania,  and  Tennessee;  and  small  areas  of  Maryland,  New  York, 

North  Carolina,  and  Virginia.  The  Basin  is  bounded  on  the  north  by  the 
Great  Lakes  drainage;  on  the  east  by  the  drainage  to  the  Atlantic  Ocean; 
on  the  south  by  the  Tennessee  River  Basin,  and  on  the  west  by  the 
Mississippi  River  drainage. 

Two  systems  for  delineating  subparts  of  the  Basin  were  used  to 
develop  data  for  the  report.  In  determining  the  upstream  flood  damages 
and  water  resource  developments,  the  study  area  was  divided  into  18 
hydrologic  subbasins  and  Ohio  Minor  Tributaries  as  used  in  Appendix  M - 
Flood  Control,  "Ohio  River  Basin  Comprehensive  Survey."  These 
delineations  are  shown  on  Plate  1.  Development  of  demands  and  needs 
for  livestock  and  rural  domestic  water,  irrigation,  drainage,  land  use 
and  production.  National  Forest  and  timber  resources,  and  employment 
were  determined  on  the  basis  of  the  19  subareas  as  delineated  in  the 
Projective  Economic  Study  (Appendix  B,  "Ohio  River  Basin  Comprehensive 
Survey")  with  subsequent  modifications.  These  subareas  are  named  for 
the  principal  tributaries  whose  drainage  basin  they  approximate. 

(See  Plate  2.) 
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Participants 


The  principal  U.S.D.A.  participants  were  the  Soil  Conservation 
Service,  the  Forest  Service  and  the  Economic  Re search  Service.  This 
coordinated  study  within  the  Department  is  in  accordance  with  the 
Memorandum  of  Understanding  dated  Fet.  2,  1956,  among  the  heads  of  the 
thr  c a encies. 
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Ill  - GENERAL  DESCRIPTION  OF  THE  AGRICULTURE  RESOURCE  BASE 
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Agriculture  is  one  of  the  principal  enterprises  in  the  Ohio  River 
Basin.  In  addition  to  satisfying  local  needs  for  food,  fiber  and  forest 
products;  the  agricultural  resource  contributes  significantly  to  national 
requirements  and  foreign  exports. 

Generally  the  climate,  topography  and  soils  are  favorable  to 
agricultural  and  forest  production.  However,  wide  variations  exist 
throughout  the  Basin  and  have  marked  effects  on  this  development. 

Climate 


The  Basin  lies  wholly  within  the  humid  eastern  United  States  and 
is  considered  to  have  a climatic  water  surplus.  The  weather  systems 
usually  move  from  west  to  east.  However,  the  area  is  also  influenced  by 
masses  of  cold  polar  air  from  the  north  and  warm  tropical  air  from  th< 
south.  Either  system  may  move  in  at  any  time  of  the  year  with  the 
accompanying  effects  of  chilling  or  warming.  Spring  and  summer  tl.ui.d'.  r- 
storms  with  intense  rains  of  short  duration  are  common.  The  variance 
in  temperature  and  precipitation  from  year  to  year  and  amon.'  the  a \ ••• 
affects  agricultural  production  significantly. 

Summer  temperatures  vary  throughout  the  Basin  and  a.  c influcne  d 
in  part  by  differences  in  elevation.  The  average  July  temperature  is 
around  75°F.  Winters  are  fairly  cold  with  several  days  of  subzero 
weather  annually.  Minimum  recorded  temperatures  have  been  near  30c 
below  zero  F.  The  annual  variations  in  temperature  for  nine  locati  : 
spaced  throughout  the  Basin  are  shown  in  Plate  3 of  Appendix  C,  Hydr  1 
Ohio  River  Basin  Comprehensive  Survey. 

Last  killit.  ; frosts  in  spring  occur  on  the  average  from  April  1C, 
in  th»  southernmost  part  c"  he  Cumberland  Subbasin  in  Tennessee,  t. 

May  "?0  in  the  headwaters  of  the  Allegheny  River  in  New  York  and 
P< nnsylvania  - the  most  northerly  part.  First  frosts  in  fall  occ ir 
the  average  from  September  JO  in  the  Allegheny  Subbasin  to  October  20 
in  the  C;imbcrland  Subbasin.  Killing  frosts  have  occurred  as  late  as 
Mg.  1 al  Clarksvilli  , Tenn.,  and  June  12  at  Franklin,  Pa.,  ana  as  early 
as  August  13  at  Franklin  and  October  2 at  Clarksville. 

Late  killing  frosts  constitute  a particular  hazard  to  the 

production  of  row  crops  and  to  early  l looming  fruit  trees.  Thi  averag< 
.-rowing  season  varies  from  120  days  in  the  northeast  part  of  the  Basin 
to  2 00  days  in  the  southern  part.  The  longer  growing  season  and  warmer 
temperatures  are  conducive  to  the  production  of  cotton  and  tobacco  in 
the  southern  portion. 

Annual  precipitation  including  snowfall  varies  considerably  from 
year  to  year  over  the  Basin.  Total  precipitation  increases  from  north 
to  south;  the  average  annual  for  the  entire  Basin  is  hk.8  inches.  The 
average  annual  precipitation  varies  from  36  inches  along  the  northern 
divide  to  52  inches  in  the  southwest  to  56  inches  in  the  southeast,  and 
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to  as  much  as  80  inches  in  isolated  areas  in  the  Allegheny  Mountains. 

The  greatest  average  monthly  precipitation  usually  occurs  in 
July,  and  the  minimum  occurs  in  October,  with  some  minor  modifications 
due  to  elevation  and  location.  Precipitation  is  generally  sufficient 
for  agricultural  uses  and  for  domestic  water  supplies.  However, 
periodic  drou  'hts  cause  domestic  water  shortages  in  rural  areas. 

Dro  i 'hts  are  usually  spotty  or  local  in  nature  and  crops  are  seldom 
a total  1 )ss,  but  loss  of  income  due  to  lower  yields  is  common.  The 
dec  a."  ' ffects  on  production  are  usually  more  pronounced  between  July  1 

■ <;  Au  isl  15.  Widespread  droughts  occur  on  the  average  of  once  every 

years,  A more  complete  description  of  droughts  is  included  in 
Appendix  C,  Hydrology,  Ohio  River  Basin  Comprehensive  Survey. 

Altl  . . ;h  it  is  the  second  largest  watershed  tributary  tc  the 
Mississippi  RLv-  r,  th<  Ohio  River  has  thi  hi  hest  volume  of  flow. 

Cl  ■ av< ra  ;e  annual  runoff  for  major  tributaries  of  the  Ohio  River 
’ • si  rii  from  11  to  23  inches.  In  the  Allegheny  and  Monongahela 
: ■ ■ ulus  ' is  amounts  to  about  23  inches,  or  60  percent  of  the  average 
:ipit:  tion;  whereas  in  the  Wabash  the  runoff  is  12.8  inches  or  about 
1 p<  rci  nt.  Th  differences  are  influenced  by  the  basin-wide  variation 
i.  ■■■  in "-11,  • opO'-rapi...  , vegetative  cover  and  soil  types.  For  the 

i fall— runoff  relationship,  see  Appendix  C,  Hydrology,  Ohio  River  Basin 
car'  h'  naive  Survey . 

A1‘  : tier  prreipita  ion  is  about  evenly  distributed  throughout 

a.-,  ■■  ;:ioff  is  highest  during  the  winter  and  early  spring  months 

■ ■ d 1 v.  s'  it  late  summer  and  fall. 

; . :.cy  and  mu  ..itude  of  floods  in  the  Ohio  River  Basin  vary 
1 en'.ion  tc  another.  Individual  storms  seldom  cover  the  entire 
Bn.'i-  . H-.’W'  V'  r,  widespread  flooding  due  to  frontal-type  storms  with 

pc  1 ■ d rainfall  has  occurred.  Historically,  this  type  of  flood  has 

tally  come  durin  • the  winter  months--before  the  growing  season. 

N'  vorth  'less,  large  acreages  of  farmland  on  the  main  stem  and  larger 
trib ttarics  are  inundated. 

Local  thunderstorms  with  intense  rains  of  short  duration  usually 
occur  during  the  spring  and  summer.  Flash  floods  occur  on  small  streams 
and  damage  crops,  pasture,  and  other  property  in  the  floodplain. 
Thunderstorms  occur  on  an  average  of  30  to  50  days  annually  and  cause 
most  of  the  upstream  flood  problems. 

Snowfalls  may  be  heavy'  but  are  usually  followed  by  thawing  periods. 
However,  heavy  rains  accompanied  by  snow  melt  have  caused  floods  in  the 
Basin. 


Topography 

The  topography  varies  from  flat  and  rolling  plains  to  mountains. 
Physiographic  provinces  are  the  Central  Lowland,  which  contains  the 
glacial  till  plains  of  Illinois,  Indiana,  and  Ohio;  the  Interior  Low 
Plateaus,  in  the  western  portions  of  Tennessee  and  Kentucky;  and  the 
Appalachian  Plateau,  in  parts  of  Tennessee,  Kentucky,  Ohio,  Pennsylvania, 
New  York,  Maryland,  West  Virginia,  and  Virginia.  The  Vallej  and  Rid  a 
Province  on  the  southeast  limits  of  the  Basin  contains  small  portions 
of  Tennessee,  North  Carolina,  and  Virginia. 

The  highest  point  (5,729  feet)  is  Mount  Rogers  In  Vi:  inia;  while- 
the  lowest  point  (310  feet)  is  - t Cairo,  Illinois.  Eh<  ar< 
the  Ohio  River  is  generally  a glaciated  plain  of  minor  relic:'  drained  by 
meandering  rivers  flowing  through  wide,  flat  valley  floor...  Rl  . a, 
m glaciated  lands  border  the  Ohio  River  from  Pennsylvania  through 
Illinois.  Lands  south  of  the  river  are  relatively  level  in  tnc  low. r 
reaches  of  the  western  tributaries  but  become  increasin'!"  rollin'  and 
rug  cd  and  heavily  forested  towards  the  eastern  boundary. 

Geology 

The  geology  consists  of  three  broad  physiographic  regions.  Tnc 
eastern  part  of  the  Basin  lies  on  the  Allegheny  and  Cumberland  Plate  a .. 
The  bedrock,  of  the  Carboniferous  Age,  is  ;<  n<  rally  level  but  1 cally  is 
strongly  folded  and  faulted  to  form  ranges  such  as  the  Allegheny  and 
Cumberland  Mountains.  The  topography  is  rug  d.  Valleys  are  narrow: 
consequently,  areas  of  flat  tillable  land  are  small.  Opportunities  to 
combine  tracts  of  land  into  larger  farm  units  are  often  limited. 

The  central  and  lower  part  of  the  Ohio  River  Basil,  lies  within  the 
Interior  Low  Plateau  (also  called  Interior  Lowlands).  The  1 . drock  is 
largely  Paleozoic  in  age.  The  bedrock  is  generally  level  to  gently 
dipping.  The  attitude  of  the  bedrock  is  controlled  broadly  by  three 
major  regional  bedrock  structures:  (l)  the  Illinois  - western  Kentucky 

Basin,  (2)  the  Cincinnati  Arch,  and  (3)  the  Nashville  Dome.  The 
soils  are  chiefly  made  up  of  limestone,  supporting  fertile  areas  such 
as  the  Bluegrass  Region  of  Kentucky. 

The  Till  Plains  north  of  the  Ohio  River  are  underlain  by  bedrock 
similar  to  Interior  Low  Plateau.  However,  this  area  was  covered  with 
'laciers  during  the  Pleistocene  Age  which  left  deposits  of  unconsoli- 
dated material  called  drift  or  till.  The  drift  varies  in  thickness  from 
a few  feet  to  several  hundred  feet.  The  level  to  rolling  glaciated 
areas  in  this  region  form  some  of  the  most  productive  farm  land  in  the 
region  and  Nation  1/. 


TJ  For  a discussion  of  the  geology  of  the  area,  see  Lobeck,  A.  K. 
Geomorphology,  McGraw  Hill  Book  Co.,  Inc.,  New  York,  pp.  526-27. 
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V 


Land  Resources 


Topographic  and  soil  conditions  have  significantly  influenced  the 
Basin's  agricultural  development.  The  flatter  and  more  gently  sloping 
areas  of  deep  fertile  soils  are  well  suited  to  row  crop  and  pasture 
production.  Conditions  are  favorable  for  efficient  and  high  production. 
Half  of  the  total  land  areas  of  the  Basin  is  in  cropland  and  pasture. 
Steep  hills  with  shallow  and  highly  erosive  soils  have  limited  the  use 
of  much  of  the  Basin  for  crops  and  pasture.  Only  the  usually  narrow 
valley  portions  of  these  areas  are  suited  to  this  use,  and  woodlands 
predominate.  Plate  3 shows  generalized  agricultural  land  use  of  the 
Basin. 

Major  land  uses  in  the  Basin  are: 


Acres 

(in  1,000) 

Percent 

Cropland 

31,215 

33 

Pasture 

16,350 

15 

Woodland 

10,789 

39 

Urban  & Built-Up 

1,915 

5 

Other  miscellaneous  1/ 

7,012 

7 

Water  areas 

1,110 

1 

Total 

...  101,121 

100 

SOURCE:  Table  1C 


About  tO  percent  of  the  Basin's  total  land  area  is  forested.  In 
the  eastern  part,  some  areas  have  more  than  80  percent  in  forest.  The 
western  areas  are  less  wooded  and  areas  generally  north  of  the  Ohio 
River  have  as  little  as  10  percent  forested.  Mixed  oaks,  hickories, 
tulip  poplar,  walnut,  hard  maple,  and  other  hardwoods  cover  the  ridges 
and  slopes.  Some  softwoods,  primarily  pine,  are  found  in  mixed  stands 
or  small  pure  stands.  Bottomland  hardwoods  grow  along  the  streams  and 
on  the  floodplains.  These  consist  mainly  of  swamp  white  oak,  pin  cak, 
elm,  soft  maple,  sweet  gum,  black  gum  and  ash. 

About  one-third  (33  percent)  of  the  Basin's  area  is  ised  as  cr  p- 
land,  with  varying  degrees  of  intensity.  Corn,  soybeans,  truck  cv/ps, 
tobacco,  hay,  and  meadow  are  the  principal  crops  grown.  The  eastern 
areas,  with  some  sections  having  as  little  as  9 percent  cropland,  grow 
small  patches  of  vegetables  and  other  specialty  crops.  Northwestern 
areas  are  as  much  as  70  percent  cropland  with  co~n  and  soybeans  the  major 
crops  grown.  Pastures  occupy  l6  percent  of  the  Basin's  land  area.  They 
consist  of  improved  grasses,  as  well  as  native  vegetation.  Generally, 


1/  Farmsteads,  idle  land  (not  idle  cropland),  wildlife  areas,  and  other 
areas  not  classified  as  cropland,  pasture,  woodland  or  urban  and  built-up 
areas. 
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the  eastern  areas  have  higher  portions  of  their  land  in  pasture  than  do 
the  more  heavily  cropped  western  areas.  Total  water  area  amounts  to  one 
percent  including  water  areas  of  less  than  1+0  acres. 


The  Basin  contains  various  parts  of  20  land  resource  areas,  with 
a few  lying  completely  within  the  Basin  (Plate  1+).  Land  resource  areas 
are  determined  hy  similarity  of  climate,  topography,  geology,  soil, 
vegetation,  and  agricultural  development.  Contrasts  between  land  resource 
areas  are  usually  rather  sharp  and  in  some  instances  very  abrupt.  There 
is  virtually  no  correlation  between  the  pattern  of  land  resource  areas  and 
subbasins . 

The  principal  land  resource  areas,  in  the  Basin  in  extent  are: 

(l)  Indiana  and  Ohio  Till  Plain,  which  amounts  to  approximately  15  million 
acres  and  is  generally  well  suited  to  crop  and  pasture  use;  (2)  Cumberland 
Plateau  and  Mountains,  extending  over  approximately  13  million  acres, 
eighty  percent  of  which  is  in  woodland  and  represents  much  of  the  mining 
area;  (3)  Central  Allegheny,  covering  about  12  million  acres,  three- 
fourths  being  in  forests  and  a small  portion  being  used  for  crops  and 
pasture;  and  (U)  Highland  Rim  and  Pennyroyal  of  around  9 million  acres, 
utilized  primarily  for  general  farming.  Significant  characteristics 
pertaining  to  size,  topography,  soils,  land  use  and  major  crops  in  each 
land  resource  area  are  summarized  as  follows: 
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rv  - THE  AGRICULTURAL  AND  FOREST  ECONOMY 


Agriculture  and  forestry  are  important  parts  of  the  Basin's  economy. 
Agriculture's  output  including  forestry  and  fisheries  is  valued  at  $1.5 
billion  annually  or  seven  percent  of  the  total  industrial  output  1 /. 

About  6,5  percent  of  the  civilian  labor  force  is  employed  in  agricultural 
production.  Indirectly,  agriculture  makes  a much  greater  contribution 
to  the  economy.  Large  quantities  of  machinery,  fertilizer,  petroleum 
and  other  industrial  products  are  used  in  the  production,  marketing  and 
processing  of  food  and  fiber.  Employment  in  these  industries  likewise 
is  related  to  agriculture. 

Current  Farm  and  Rural  Nonfarm  Economy  2 / 

The  agriculture  of  the  Basin  also  is  quite  significant  in  the 
national  farm  production.  One-fourth  of  the  Nation's  tobacco,  18  percent 
of  the  soybeans,  15  percent  of  the  corn,  and  l6  percent  of  the  hogs  are 
produced;  as  well  as  important  shares  of  wheat,  hay,  dairy  and  poultry 
products  _3 /• 

The  current  farm  and  rural  nonfarm  economy  is  characterized  by 
rapidly  changing  conditions.  The  acreage  of  land  devoted  to  agriculture 
is  shrinking  as  nonfarm  developments  expand.  Changes  are  also  occurring 
within  agriculture.  Much  of  the  statistical  material  used  in  the  study 
was  based  on  the  1959  Census  of  Agriculture.  More  up-to-date  data  was 
utilized  wherever  possible. 

General  Farm  Characteristics:  In  the  Basin,  most  of  the  land  is 

included  in  farms,  however  the  proportion  varies  widely  among  the  subareas  bj . 
Several  of  the  eastern  and  southern  subareas,  have  less  than  half  of 
the  land  area  in  farms.  In  the  Wabash,  White,  Scioto  and  Little  Miami- 
Great  Miami  more  than  three-fourths  is  farmland.  The  latter  four  subareas 
have  about  37  percent  of  a”  the  farmland  in  the  Basin. 

The  number  of  farms  in  the  Basin  continues  to  decline  as  a result 
of  mechanization  and  the  attraction  of  farmers  to  other  jobs.  Frequently, 


T 7 Prof-r'.iyi  r i c T.:id;;  ■ 0;.i  Riv  ;■  (re.  10- 17 ) , 

Appendix  B,  Ohio  River  Basin  Comprehensive  Survey,  U.  S.  Army  Engineer 
Division,  Cincinnati,  Ohio,  August  I06L . 

2/  More  detailed  information  on  the  agricultural  economy  of  the  Basin 
is  contained  in  two  previous  ERS  Reports:  The  Agricultural  Economy  of 

the  Ohio  River  Basin,  March  lOtjU , and  Agricultural  Activity  in  the  Ohio 
River  Basin,  lo60-2010:  A Projective  Study,  May  19t7. 

_2/  Agricultural  Economy  of  the  Ohio  Rivrr  Basin  (pp.  7-0),  RDED,  ERS, 
USDA,  March  I90L. 


hj  The  acreage  in  farms  includes  forest  land. 


ownership  changes  and  holdings  are  abandoned  or  added  to  existing  farms. 
Thus,  there  were  about  half  a million  farms  in  the  Basin  in  1959, 
however  the  number  is  undoubtedly  smaller  at  the  present  time.  Likewise, 
the  average  size  of  farms  continues  to  grow.  The  present  acreage  is 
15  to  20  acres  above  the  125-acre  average  of  1959.  Farm  sizes  vary 
widely  within  and  among  the  subareas.  Many  small  farms  are  in  areas 
near  large  cities  and  some  of  these  are  operated  on  a part-time  basis. 
Farm  size  is  also  limited  by  topography.  It  is  larger  in  areas  where 
urban  population  is  less,  where  cash  crop  farming  predominates  and  where 
there  arc  fewer  obstacles  that  limit  farm  consolidation. 

The  majority  of  farms  thi  Basin  are  family-type  units  operated 
wholly  or  partially  by  ' i-  wners,  with  relatively  little  hired  lal 
In  gem  ral,  th<  proportion  of  full  owners,  (those  who  own  all  the  land 
they  farm)  is  lower  in  thi  more  productive  farming  areas  such  as  the 
Wabash,  White  and  Scioto.  Conversely  the  ratio  of  tenants  is  higher  in 
these  subareas.  For  the  entire  Basin,  about  two-thirds  of  the  cr>  ral 
are  full-owners  and  less  than  15  percent  rent  all  of  the  land  they 
onerate . 


The  value  of  land  and  buildings,  on  a per-acre  and  per-farrr.  1 a sis 
is  in  a period  of  rapid  change.  This  is  caused  by  upward  trends  in  land 
values  and  farm  sizes.  Values  per  acre  are  highest  in  the  most  pr  d ictiv 
soil  areas  and  in  areas  of  expanding  community  development.  Th-  Liatl 
Miami-Great  Miami,  Wabash,  White,  Scioto,  and  Pittsbur  "h  Standard 
Metropolitan  Statistical  Area  (SMSA)  are  the  leading  subareas  in  valui 
per  acre.  Because  of  its  small  average  size  farm,  however,  the  Pittsburg; 
SMSA  Subarea  ranks  much  lower  in  average  value  per  farm. 


More  than  one-half  of  the  farms  in  the  Basin  are  classified  as 
commercial  farms  by  the  Bureau  of  the  Census,  i.e.,  they  sell  $2,500  or 
more  of  farm  products  annually.  These  units  are  concentrated  in  th< 
rural  and  thi  highly  productive  soil  areas.  Part-time  and  ri  tir 
farms  arc  more  evident  near  the  cities  and  in  less  f rtili  ; i 1 • r as. 
About  one-half  of  thi  farm  operators  in  the  Basin  do  some  off- far::  wc 
with  one-third  working  off  the  farm  100  days  or  more  a year. 

Crop  Production  and  Yields:  Of  the  33.8  million  tons  of  crops 

produced  in  the  Basin  over  half  are  feed  crops  (corn,  oats  and  barley, 
Table  l).  Most  of  this  production  comes  from  the  Wabash,  Whiti  , Littl< 
Miami-Great  Miami  and  Scioto  Subareas.  Food  crops  (wheat,  soybeans, 
dry  field  beans,  and  potato* s),  sps ci;  lly  soyi  and  wheat,  also  are 

maj  ■■  crops  ii  the  si  areas.  R . ■ (hay,  sila  e,  and  :r  pic  n<  pasl  ir  ) 
production  is  much  mori  important  than  food  or  feed  crops  in  the  eastern 
and  southern  subareas.  Yields  per  aci  ps  ris<  advs  s in 

production  technolog;  n adopted.  Ill i • Ls  and  Indiana,  two  of  the 
major  co7"  -pr  d 1 iin  states  ii  thi  Basi  , report  tati  avera  e 
yields  in  excess  of  00  bushels  per  acia  i ■ loti  and  1965.  Yields  in 
some  counties  in  thi  Wabasl  Subarei  dal  100  I L . A major 

factor  in  yield  increases  is  t?;<  applicati  a of  fertilizer,  which  is 
bi  Lng  applii  d in  larger  {ua  titi  1 / i asi  pi  rtions  f cropland 

and  pasture. 


Livestock  Production:  Production  of  livestock  and  livestock 

products  is  distributed  more  widely  amon.  the  subareas  than  the  production 
of  crops.  The  Wabash  and  White  are  the  only  subareas  contributing  more 
than  10  percent  of  the  Basin's  total  (Table  l).  Ir.  the  western  portion 
of  the  Basin,  hogs,  cattle  and  eggs  are  the  most  important  products, 
while  dairy  and  poultry  dominate  the  production  picture  in  the  eastern 
areas. 

Income : Annual  income  from  the  sale  of  crops,  livestock  and  live- 

stock products  amount  to  §?.'■■  1 illion,  about  60  percent  of  which  comes 
from  livestock  (Table  2).  Livestock  income  exceeds  crop  income  in  all 
subareas  except  the  Guyandotte-Bi-'  Sandy-Little  Sandy,  Licking-Kentueky- 
Sali,  and  Wabash.  In  general,  the  ratio  of  livestock  income  to  crop 
income  is  greater  in  the  eastern  parts  of  the  Basin. 

Employment  and  Population:  A.:  previously  i ntioned,  t number  of 

farms  is  declining  because  cf  mechanic':'  1 n d c nsolidation  of  smaller 
units  into  larger  operations.  Farm  employment  has  followed  this  downward 
trend  in  the  Basin  as  well  as  the  Nation.  Decreases  have  been  relatively 
larger  in  the  less  productive  farming  areas.  Less  than  half  a million 
people  were  employed  on  farms  in  i960  (Table  3)*  Indications  are  that 
further  reduction  has  taken  place  since.  Farm  population,  closely 
related  to  employment,  also  has  dropped.  It  was  1.8  million,  or  8 percent 
of  the  total  population  in  19r-0.  This  ratio  is  smaller  today  because  of 
increases  in  total  population  and  further  decreases  on  farms.  Farm 
population  in  the  Ohio  is  8.7  percent  of  the  national  farm  population. 

Programs  in  land  and  water  resource  development  administered  by 
U.S.D.A.  Agencies  contribute  significantly  to  local  employment.  Local 
labor,  -oods,  and  services  are  utilized  extensively  in  resource 
conservation  developments. 

An  example  of  this  can  be  cited  in  connection  with  the  Department's 
responsibilities  in  upstream  watershed  protection  and  flood  prevention 
projects.  From  20  to  30  percent  of  the  construction  cost  usually  goes 
for  local  labor,  fuels,  equipment,  etc.  The  operation  and  maintenance 
of  these  projects  is  a local  responsibility  and  is  accomplished  through 
the  use  of  local  resources.  It  is  through  this  program  that  many 
communities  have  been  assisted  to  achieve  development  goals  to  increase 
income  of  people  living  in  rural  areas  and  to  eliminate  the  causes  of 
underemployment.  Job  opportunities  and  development  of  income-producing 
recreation  become  important  aids  to  the  local  employment  situation  as  a 
result  of  these  programs. 

The  Agricultural  Conservation  Program  provides  assistance  through 
cost-sharing  arrangements  to  farmers  on  conservation  practices.  Aid 
is  also  made  available  to  them  on  soil  and  water  conservation  measures 
in  conjunction  with  the  Conservation-Credit  Program  of  the  Farmers  Home 
Administration . 

In  addition,  there  are  other  U.S.D.A.  programs  having  a favorable 
impact  on  local  employment.  But  they  are  generally  not  as  directly 
oriented  to  resource  developments  as  the  examples  previously  mentioned. 
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Rural  Nonfarm  Economy:  More  than  8 million  people  are  classified 

as  rural  residents  by  the  Bureau  of  the  Census.  Since  the  farm 
population  is  only  1.8  million,  the  rural  nonfarm  population  is  32  times 
as  large  as  the  farm  population.  Statistics  on  their  contribution  to  the 
economy  were  not  available.  However,  many  rural  nonfarm  people  are 
employed  in  industries  closely  related  to  agriculture.  Some  are  directly 
engaged  in  farm  production  even  though  they  do  not  reside  on  farms.  They 
do  have  an  impact  on  the  use  and  management  of  land  and  water  resources 
in  rural  areas,  particularly  in  areas  close  to  the  larger  cities.  Their 
influence  is  frequently  associated  with  relatively  high  values  of  land 
and  water  resources. 

Current  Forest  Economy 


Timber  products  play  an  important  part  in  the  development  and 
economy  of  the  Ohio  River  Basin.  While  sawlog  production  remains  of 
primary  importance,  the  production  of  pulpwood  began  in  more  recent  years 
and  this  output  is  expected  to  show  the  greatest  gain  during  the  period 
of  this  study. 


Lumber  Manufacturing  - One  of  the  major  forest  products  industries  in  the 
. Basin. 
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Volume : Table  k shows  the  volume  of  merchantable  timber  on  the 

commercial  forest  lands.  Of  the  33  billion  cubic  feet  of  total  growing 
stock  volume  l/,  three-fifths  is  in  sawtimber  trees  2] . The  bulk  of 
industrial  wood  (lumber,  veneer,  cooperage  and  other  products)  is  cut 
from  this  larger  timber.  The  remaining  two-fifths  of  the  growing  stock 
volume  is  in  trees  of  poletimber  size.  Hardwood  jJ  species  comprise 
most  of  the  timber  volume,  accounting  for  percent.  The  balance  is  in 
softwoods  bj . 


Quality:  The  total  volume  of  timber  includes  a variety  of  species 
and  qualities  with  a wide  range  of  suitability  for  timber  products. 

Hence,  figures  on  timber  resources  in  terms  of  volume  alone  have  serious 
limitations  when  used  to  appraise  the  usable  supply  of  timber.  Quality 
of  timber  resources  is  of  major  importance  in  determining  the  competitive 
strength  of  the  timber  industries. 


PRESENT  HARDWOOD  SAWTIMBER  IS 
OF  POOR  QUALITY 
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Figure  1 


Four-fifths  of  the  standing  sawtimber  volume  is  of  No.  3 and  tie- 
timber  grade  (Figure  l).  This  hardwood  log  grade  pattern  reflects  loth 
high  grading  practices  that  have  removed  better  quality  trees  and  also 
significant  increases  in  small  trees  resulting  from  management  and  better 
fire  protection.  Tree  size  is  an  important  consideration  in  log  -radi- 
as  shown  in  Fi'ure  2.  Present  log  grade  and  diameter  class  distribution 
does  not  support  strong  forest  industries  which  need  sawtimber  trees  as 
their  raw  material. 


"IT  Volume  of  sound  wood  in  the  bole  of  sawtimber  and  poletimber  trees 
from  stump  to  a minimum  L.O  inch  top  outside  bark  or  to  the  point  where 
the  central  stem  breaks  into  limbs. 

2/  Live  trees  of  commercial  species  containing  at  least  a 12-foot 
saw  log. 

2/  Dicotyledonous  trees,  isnally  broad-leaved  and  deciduous. 

y Coni:''  rous  tr<  • s .all;.  ev<  r ;r<  • n,  havin  ; ne<  dli  or  scale-like 
leaves,  includes  pir.<  , cedar,  cypress,  spruce  and  hemlock. 
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UU  PERCENT  OF  SAWTIMBER  VOLUME  IS  IN 
TREES  OF  THE  SMALL  DIAMETER  CLASS 
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Fi.'ure  2 


Growth,  C , Lay-  : - or;/:  Table  5 shows  the  net  annual  growth  1/  cf 
;rowing  stock.  Growth  rates  averaged  33  cubic  feet  per  acre  in  1 oC? . 
The  average  net  annual  'rowth  of  sawtimber  per  acre  was  108  board  feet. 


In  10o2  the  volume  of  timber  cut  from  growing  stock  was  389  million 
cubic  feet,  a decrease  of  72  million  cubic  feet  or  approximately  16 

percent  from  thf  ln52  cut  volume  (Table  C).  The  sawtimber  cut 
decreased  from  1,915  million  board  feet  to  1,666  million  board  feet  in 
these  respective  years. 

Table1  7 shows  timber  products  output  for  1952  and  1962  for  sawlogs, 
veneer  lovs  and  minor  industrial  products;  for  pulpwood;  and  for  fuel- 
wood. 


Because  of  the  present  available  wood  resource,  cutting  could  be 
increased  in  most  areas  for  most  species.  However,  the  growth-cut  relation 
is  not  th<  same  for  all  species  and  sizes  of  timber  since  most  of  th< 
growth  is  in  smaller  trees,  whereas  most  of  the  cut  is  from  larger  timber. 

The  volume  of  small  material  that  can  be  used  for  pulpwood  and  other 
similar  products  is  increasing  where  size  and  quality  are  not  important 
considerations.  On  the  other  hand,  the  volume  of  large  and  high  quality 
timber  of  preferred  species  is  overcut  and  becoming  more  difficult  to 
find. 


Table  8 shows  timber  inventories  of  growing  stock  for  1952  and  I962. 
Primarily  because  of  reduced  cutting  durin  this  decade,  timber  inventories 


17 The  annual  change  in  volume  of  sound  wood  in  live  sawtimber  and  pole- 
timber  trees  durin.'  a specified  period  resultin  • from  natu’al  causes. 
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in  growing  stock  increased  from  approximately  25.5  t ill ion  culic  feet  a 
almost  3U  billion  cubic  feet  or  nearly  3^  percent.  D irir.  ■ tils  'xrr  ■ 
period,  sawtimber  inventories  increased  from  approximati  ly  , >00  milli-  n 
board  feet  to  over  97,000  million  board  feet. 


Value:  Statistical  tables  were  not  prepared  coverin  vl  .•  f 

forest  products.  However,  stumpage  values  1/  of  forest  products  ir.  1962 
approximated  $60  million.  Based  on  the  I95H  fi  m s i:.  * : • Ecc  :.omic 
Importance  of  Timber  in  the  United  States  £/,  tl-.e  valui  f the  finished 
products  to  the  consumer  would  approach  one  billi. n d liars. 


Employment : The  income  from  payrolls  for  the  forest  based 

industrial  activities  approximated  a hnlf-billioi.  dollars  during  19&2. 

This  included  $lt2.5  million  in  the  lumbe  r and  wcod  products  industries  , 
and  $3h 2.5  million  in  the  p’olp,  paper  and  allied  products  industries  LJ . 

Forest-based  employment  amounted  to  08,152  in  10o2  in  Major  Groups 
2h  and  26  £/.  This  was  an  increase  of  6,368  or  approximately  7 pore-, 
more  than  in  1952.  Table  9 shows  this  employment  by  subareas. 

The  National  Forests  contribute  to  the  economy  in  many  ways. 
Twenty-five  percent  of  the  total  receipts  from  timber  sales,  mineral 
royalties,  and  land  uses  are  returned  to  the  counties  having  Nat ioi  al 
Forest  land.  These  funds  are  used  for  roads  and  sc:  Is. 


National  Forests  are  actively  managed  for  outdo  .t  recreation,  *. imt  • r, 
water,  and  wildlife.  Many  recreation  areas  and  int<  rpr  tivi  cent)  rs  ar< 
t eing  developed  to  satisfy  public  desires  f r t d r r< cn  ation.  Pii  ■ • r 
stands,  watersheds,  and  ame  and  fish  habitat  ir*  in  i pi  \v-d  * 
n;  1 li  -•••  a ter  yields  in  the  future.  Roads  and  tr;  ils  ar 
• • d maintained  to  serve.  National  F r<  st  • r 1 ...  Fii  Control  [ s :t 
and  Diseas  Control  protect  National  Forest  ar  ...  itiviti 


Tj  The  value  of  timber  as  it  stands  uncut  in  the  v.  ads. 

_/  in-  F'-  rmie  Irnpr  a : I'j-:  7:  r in  :.i'  - 1.  F .'  Si  rvi  , 

U.  S.  D'partmcnt  of  A.-riculturi  . Mlscellaw  ...  Publici  ti  > 1. 

jjj  Includi  s loggin  camps  n • d it.  cutl  it.  tii  r,  ill.;,  vi 
mills,  lath  mills,  shingli  mills,  coopera -e-stock  rills,  plani:  rills, 

and  plywood  mills  engaged  in  producing  Irani  r,  vi  nt  • r,  • nd  plyw  d,  id 
wood  basic  materials;  and  establi shmi  nts  en  t ed  Li  mai  irin  finished 
articles  made  entirely  or  mainly/  of  wood  (Major  Group  ft  as  d'  fined  by 
the  Bureau  of  the  Census). 

hj  Includes  establishments  manufacturing  P'J-P  pri:: arily  from  w od  and 
converting  this  pulp  into  paper  or  board;  and  the  manufacture  of  paper 
and  paperboard  into  converted  products  such  as  con‘cd  paper,  paper  bars, 
paperboard  boxes,  and  envelopes  (Major  Group  26  as  defined  by  the  Bureau 
of  the  Census). 

jj/  As  defined  by  the  Bureau  of  the  Census. 
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financed  by  federal  funds,  provide  considerable  local  income  through 
salaries,  supplies,  contracts,  and  services  to  National  Forest  users. 

Recreation  visits  to  the  Forests  in  I96I+  totalled  over  3,1+50,000. 

Land  and  Water  Aroas--Prc sent  Major  Land  Use 

Only  about  1 percent  of  the  total  geographic  area  is  in  water 
( ' 1 10).  1/  nd  • r<  thi  l1'*  sul  a.—  as  irarii  in  si::-,  from  1.8  miULii  n 

acres  in  the  Beaver  to  If. 3 milli  n in  thi  Wabasl  . Thi  lar  ■ siz< 

ipl  d with  its  highly  productive  soils  makes  it  outstanding 
in  an;  :omparison  ‘ productioi  and  tl  r items  anon  thi  subareas.  Ia 
contains  al  it  1 percent  (one -eighth ) of  the  103  million  acre s if  land 
ix  thi  Basin.  P < Cumberland,  Kanawha-Littli  Kanawhi  and  White  are  also 
important  in  terms  of  total  land  acrea.e. 

Less  than  5 per cenl  thi  land  area  is  in  urban  and  1 lilt-up  uses. 

Phis  includi  S hi  ;hways,  .1-  coursi  s,  airports  and  towns  of  2,500  arid 
more,  s veil  as  land  ir.  places  classified  as  "urban"  or  "urbanized"  by 
I iri  ■ 1 thi  Ci  ns -s.  Phi  5 lyand  1 1 -Bi  Sandy-Little  Sandy  S A ari  a 

has  thi  smallest  proportion  in  this  use,  while  the  Pittsbur  h Standard 
Metropolitan  Statistical  Area  has  the  highest. 

Most  land  in  the  Basin  is  devoted  to  agriculture  and  forestry.  At 
first  glance,  the  agricultural  land  resources  appear  to  be  definitely  | 

under  utilized.  Half  of  the  total  cropland  and  pasture  acreage  is  either 
idle  or  in  permanent  pasture  (Table  11).  However,  in  its  present  state,  j 

this  half  of  the  acreage  is  generally  less  productive  and  not  well  ' 

adapted  to  crop  production.  On  the  other  half,  feed  crops  are  the  most 
important  of  the  major  crop  groups,  accounting  for  nearly  one- fourth  of  j: 

all  cropland  and  pasture.  Food  crops  make  up  about  one-eighth  of  the  h 

total. 


Food  crop  acreage  is  concentrated  in  the  Wabash  and  White  Subareas. 

They  contain  almost  two-thirds  of  the  total  acreage  of  these  crops, 
while  making  up  only  one-third  of  the  acres  available  for  crop  and 
pasture  production.  Much  of  the  food  crop  acreage  is  in  soybeans,  a 
crop  that  is  gradually  displacing  small  grains  and  forages  on  many  farms. 
Feed  crops  also  are  important  in  the  Wabash  and  White.  The  Wabash 
Subarea  alone  accounts  for  32  percent  of  the  Basin's  feed  crop  production. 
Crop  roughages  and  permanent  pasture  are  distributed  more  uniformly 
among  the  various  subareas. 

Nearly  Uo  percent  1 /,  of  the  Basin  is  forest  land  2 /.  Ninety-nine 
percent  is  classified  as  commercial  forest  land,  or  as  land  which  is 
either  producing  or  capable  of  producing  crops  of  industrial  wood  and 
is  not  withdrawn  from  timber  utilization.  Only  1 percent  is  classified 
as  noncommercial  forest  land  - either  unsuitable  for  timber  growing 
because  of  low  productivity  or  because  of  legal  reservations  for 
recreation  and  other  non- timber  uses. 

The  commercial  forest  land  not  only  provides  industrial  wood,  but 
also  is  important  in  contributing  to  water,  recreation,  fish  and  wildlife 
resources.  The  extent  to  which  this  land  can  supply  the  timber  demands 
of  the  Basin  will  be  influenced  by  land  area,  ownership  pattern,  dc  -roe 
of  stocking,  composition  of  stand  sizes,  and  future  forest  management 
and  protection  pro 'rams. 

Approximately  half  the  commercial  forest  land  is  found  in  the 
Kanawha-Little  Kanawha,  Cumberland,  Allegheny,  Licking- Kentucky- Sal-  , 
Guyandotte-Big  Sandy-Little  Sandy,  and  Mononrahela  Subareas  (Tail  1 ). 

In  contrast,  the  Wabash  and  Little  Miami-Great  Miami  are  only  10  p:rc‘ :.t 
forested . 

Availability  of  timber  depends  greatly  on  the  decisions  of  ir.divid  -als, 
corporations,  and  public  owners  of  forests  (Fi.'ure  3).  Table  If  show's 
this  ownership  in  the  19  Economic  Subareas. 

Private  owners  include  a great  variety  of  business  and  professional 
people,  housewives,  wage  earners,  mining  and  landhcldin  companies,  and 
others.  Most  are  engaged  in  occupations  or  enterprises  not  directly 
connected  with  timber  production. 

About  three-fifths  of  the  commercial  forest  land  is  70  percent  r 
more  stocked  with  growing-stock  trees  (Table  13).  Most  of  this  stock 
is  of  poor  quality. 


TJ  "Basic  Forest  Resource  Statistics  for  the  Ohio  River  Basin"  - U.  S. 
Forest  Service,  as  appended  March  29>  1966. 

2]  Land  at  least  10  percent  stocked  by  forest  trees  of  any  size,  or 
formerly  having  such  tree  cover  and  not  currently  developed  for  nonforest 
use.  Does  not  include  urban  or  thickly  settled  residential  and  resort 
areas,  city  parks,  orchards,  farmsteads,  improved  roads,  or  lands 
developed  and  maintained  for  nonforest  use  by  fencinr,  seedin',  etc. 
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T7 Stands  at  least  10  percent  stocked  with  growing  stock  trees,  with 
half  or  more  of  this  stocking  in  sawtimber  or  poletimber  trees  and  with 
sawtimber  stocking  at  least  equal  to  poletimber  stocking. 
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Poletimber  stands  1/  on  about  1^  million  acres  occupy  35  percent 
of  the  commercial  forest  area,  and  seedling  and  sapling  stands  2/  occupy 
about  20  percent.  Nonstocked  stands  3/,  comprising  2 percent  of  the 
commercial  forest  land,  are  often  occupied  by  grass  or  other  vegetation 
that  inhibits  restocking  of  trees.  Table  ll  shows  the  area  of  stand- 
size  classes  by  subareas. 

National  Forest  land  accounts  for  5 percent  of  the  commercial  forest 
land  in  the  Ohio  River  Basin.  There  are  National  Forests  and  Purchase 
Units  in  8 of  the  11  states  and  in  13  of  the  19  subbasins  (Plate  2). 

Another  3 percent  is  held  by  other  public  bodies  or  government 
agencies.  State  forests  account  for  most  of  this  - approximately  525,000 
acres,  and  are  usually  well  managed  for  the  several  renewable  resources 
and  land  uses.  Besides  their  forests  several  States  have  game  and  fish 
lands.  Some  of  these  are  managed  for  timber  production  under  approved 
management  practices.  Forest  industries  kj  own  about  3 percent  of  the 
commercial  forest  land.  These  lands  are  held  primarily  for  timber 
supplies. 

Military  agencies  of  the  United  States  own  or  administer  commercial 
forest  lands  within  bases,  arsenals,  depots,  and  other  lands. 

Most  of  the  noncommercial  forest  lands  are  in  National,  State, 

County,  and  municipal  parks.  State,  County,  and  municipal  parks  are 
usually  intensively  managed  for  recreation.  Federally  owned  lands 
administered  by  the  National  Park  Service  approximate  63,000  acres  in  ten 
sites  and  in  six  of  the  subareas.  Usually,  no  commercial  cutting  of 
timber  is  permitted  in  areas  intensively  managed  for  recreation. 

A total  of  approximately  380,000  acres  of  Federal  land  are  administered 

by  the  U.  S.  Army  Corps  of  Engineers  around  their  reservoir  and  navigation 

projects.  Much  of  this  is  in  noncommercial  forest  land. 

While  not  significant  from  the  timber  standpoint  noncommercial 
forest  lands  do  have  substantial  values  in  contributing  to  the  water  and 
wildlife  resources  in  addition  to  recreation  and  natural  beauty. 

Surface  mining  for  several  of  the  mineral  resources  has  been 
conducted  for  many  years  in  the  Ohio  River  Basin.  Clay  was  and  is  still 
used  for  building.  Brick  structures  constructed  80  to  100  or  more  years 

l7 Stands  at  least  10  percent  stocked  with  growing  stock  trees,  and 
with  half  or  more  of  this  stocking  in  sawtimber  and/or  poletimber  trees 
and  with  poletimber  stocking  exceeding  that  of  sawtimber. 

2/  Stands  at  least  10  percent  stocked  with  growing  stock  trees  and  with 

saplings  and/or  seedlings  comprising  more  than  half  of  this  stocking. 

2J  Stands  less  than  10  percent  stocked  with  growing  stock  trees. 


kj  Lands  owned  by  companies  or  individuals  operating  wood  using  plants. 
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ago  are  still  in  evidence.  Many  tons  of  limestone  from  the  numerous 
quarries  are  used  for  various  purposes  such  as  agriculture,  road  building, 
and  driveway  surfacing,  and  concrete.  In  some  areas  the  quality  is 
satisfactory  for  manufacture  of  cement.  Production  of  "Indiana  lime- 
stone" for  building  is  produced  by  the  many  quarries  in  the  central 
part  of  that  State.  It  is  still  prized  and  shipped  extensively  - 
especially  for  construction  of  public  buildings . Building  lim< st  n<  and 
sandstone  are  also  quarried  in  other  areas. 

Generally  these  operations  have  disturbed  few  surface  acres  and 
have  not  created  extensive  rehabilitation  problems.  In  contrast,  strip 
mining  for  coal  lias  left  vast,  unsightly  areas  of  nonproductive  land. 
Bituminous  coal  is  mined  by  this  method  both  in  the  Appalachian  R(  'ior. , 
Eastern  Province,  and  in  the  Eastern  Region,  Interior  Province  (th< 
flat  to  rolling  western  part  of  the  Basin).  In  the  steep  Appalacl  i i n 
Region,  Eastern  Province,  coal  veins  are  also  exposed  by  rimeuttir  . 

As  technology  has  developed  coal  mining  machinery  has  b<  : m<  lar  • ■ . 
This  in  turn  requires  wider  working  widths  to  operate  equipment  and 
consequently  disturbs  larger  acreages.  Truck-haul  roads  fron  railr  ads 
or  using  plants  to  these  operations  also  require  more  land  wit:.  c<  rr-  .;p  d- 
ing  problt ms  associated  with  this  disturbance. 

There  arc  strip  mine  operations  in  nine  States  or  Commonwealths  in 
the  two  Provinces  mentioned.  These  operations  occur  or  hav<  ccurred  in 
IU5  counties.  Table  15  shows  present  status  of  strip  mini  perati  ns 
subareas. 

Projected  Farm  Economy  1/ 

The  projected  farm  economy  of  the  Basil':  is  based  on  •.  number 
assumptions  concerning  other  sectors  of  the  economy  at  national  and 
interi  iti  nal  levels,  as  well  as  thi  farm  economy  outside  the  Basin. 

The  general  economy  of  the  United  States  is  assumed  to  be  prosperous 
during  the  proji  ction  p< riods.  This  is  consistent  with  assumptions 
concerning  general  economic  conditions  in  Appendix  B,  Projectiv<  Economic 
Studj  of  tl  Ohio  Rivi  r Basil  , pa  ;<  3:  "A  hi  ;h  lev  1 of  ati  nal 

employmenl  and  activity,  no  major  depressions  or  (global)  wars,  and  a 
continuation  of  the  current  relativi  needs  of  the  civilian  economy  and 
national  d-  fensi  ."  I i.-p.  saY  1-  in y capita  is  exp  cec  • incr  asi  , 
but  relatively  anall  pr  porti  s f t 1 < increasi  will  b<  expended  f 
food.  Increases  In  tal  f d c nsumpti  per  capita  ari  t expected, 
but  changes  in  the  combination  of  good  items  purchased  are  likely. 

Population  :rowth  rather  than  changes  in  per  capita  consumption , 
will  bi  the  major  factor  responsible  for  increases  in  demands  for  food 
and  fiber.  The  assumptions  on  population  ar<  identical  wil  s<  in 


1 / A more  detailed  description  of  the  projected  farm  economy  is  provided 
in  a previous  ERS  Report  "Agricultural  Activity  in  ‘he  Ouio  River  Basin 
1080-2010:  A Projective  Economic  Study,"  May  l'>  ' . 
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Appendix  B. 

Demands  for  food  and  fiber  production  are  also  affected  by  exports 
and  imports  of  agricultural  products.  Exports  of  food  and  feed  crops 
are  expected  to  increase  100  percent  and  80  percent  respectively  by  I98O 
and  to  remain  at  the  1980  level  in  2000  and  2020  1 /.  Exports  of  live- 
stock and  livestock  products  are  assumed  to  be  balanced  by  imports  in 
all  projection  years. 

Livestock  feedin  - efficiencies  affect  the  amounts  of  feed  crops  and 
past  ire  needed  to  satisfy  the  demand.  Increases  in  efficiency,  i.e. , 
decreases  in  feed  requirements  per  unit  of  product,  are  projected  for  all 
classes  of  liv  stock  and  livestock  products  2 /. 

The  fact  mentioned  above  affect  the  demand  for  agricultural 
pr  d ctd  n at  • national  level.  The  share  of  national  demands  allocated 
thi  Ohio  Basin  was  based  on  past  and  current  trends  and  tin  idgm<  nt 
3f  commodity  specialists  in  the  U.  S.  Department  of  Agriculture. 

It  is  i ss  im  d th;  t,  in  ;eneral,  six  demands  for  food  and  fit-  r fr  m 
1 B(  sin  will  1 mi  t,  Thi  additional  production  is  exp<  ct<  d t c mi 
fr  n chan  s in  Is nd  use  as  well  as  increases  in  crop  yields  and  livestock 
prod  icl  i n.  El  s<  yield  and  production  increases  will  come  from  the 
devel  pn  nt  and  isi  of  new  varieties  and  strains  of  livestock,  crop  and 
■p-  sturc  plants;  improved  fertilizers  and  pesticides  and  mori  til  ely 

pi  rs  ' i ons.  Eh  s<  proji  ctions  imply  that  there  will  be  a hi  ;h  proportion 

•'  a :-::,  rcial  farms  operated  by  farmers  who  will  be  willing  and  able  to 
spend  tc  changes  in  demands  for  food  and  fiber.  Per-acre  yield  increases, 
p rc'  for  corn,  51  percent  for  wheat  and  80  percent  for  alfalfa 
■ projected  for  the  1959-1980  period.  After  1980,  yields  will  rise 
1 rapidly,  wifi  increases  expected  to  occur  throughout  the  projection 
P'  '■!  d. 

F d crop  production  is  expected  to  rise  more  than  80  percent  by 
1 - (.''ll  1'  ),  though  acreage  would  increase  by  only  26  percent.  Peed 

•"  p production  would  be  1+6  percent  higher  while  acreage  actually  declin  s. 

Is  ■■  j r incr  • si  Ln  food  crops  is  mainly  due  to  the  rapid  increase  in 

soybi  an  pr  d :ti an,  in  response  to  a projected  doubling  of  demand  1 ■ twi  en 

logo-'  1 and  1080. 

Food  crop  production  is  projected  to  decline  in  eight  subareas, 
most  of  which  arc  in  the  eastern  and  southern  part  of  the  Basin.  The 
largest  increases  ari  expected  in  the  Lower  Qhio-EvansviHt  and  Jr 
wl  i r<  production  will  m r<  th;  n I ripli  . Gains  and  1 ss  s in  f 

mixed  among  1 hi  3 f areas.  Th<  1<  r < incri  ase  in  tl  Kanawhi  is  du 
a sharp  upward  trend  in  acre!  " oats.  Increases  in  the  Scioto  and 
Little  Miami-Great  Miami  result  from  larger  acreages  of  both  c rn  and  i ts, 


1/  ERS  Report,  "Agricultural  Activity  in  the  Ohio  River  Basin,  1080-2010: 
A Projective  Stud.  (p.  h 5 ) May  lo-.o. 

2/  B id. , p.  U0. 
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along  with  higher  average  yields. 


r 


Changes  in  roughage  crops  between  now  and  I98O  are  expected  to  be 
smaller  than  those  in  food  and  feed  crops.  Larger  acreages  are  projected, 
however,  for  all  subareas  except  the  Monongahela  and  Beaver,  with  the 
greatest  percentage  growth  in  the  Scioto,  Little  Miami-Great  Miami  and 
Ohio-Louisville . 

Production  of  all  major  crop  groups  is  projected  to  continue  its 
upward  trend  in  almost  all  subareas  between  1980  and  2020  (Tables  l6  and 
17).  Total  crop  production  will  be  l6  percent  higher  in  2000  than  in 
I98O  with  most  of  the  increase  coming  in  food  and  feed  crops.  Between 
2000  and  2020  further  expansion  of  output  is  expected.  Total  crop 
production  in  2020  will  be  19  percent  above  the  2000  level  and  again,  the 
bulk  of  the  increase  will  be  in  food  and  feed  crops  (Table  l6). 

Livestock  production,  like  crop  production,  is  projected  to  expand 
in  each  of  the  projection  years  (Table  17)  and  to  account  for  a larger 
part  of  total  production  in  2020  than  in  1980  l/.  Some  decreases  in 
production  are  expected  between  the  present  and  1980  in  five  subareas, 
although  within  the  Basin  total  livestock  production  will  be  about  one- 
fifth  higher  in  1980.  Beyond  1980,  production  will  increase  in  each 
subarea,  but  the  amount  of  change  will  vary  from  one  area  to  another. 

The  Wabash  and  White  will  continue  to  lead  in  production,  even  though  the 
1 Allegheny,  Ohio-Huntington,  and  Kanawha-Little  Kanawha  will  make  larger 

gains  in  proportion  to  their  1980  output. 

Farm  Employment:  Farm  employment  is  projected  to  decline  by  L5 

percent  from  present  levels  to  I98O  for  the  Basin  as  a whole.  Decreases 
are  expected  to  range  from  l6  percent  in  the  Wabash  to  more  than  two- 
thirds  in  the  Ohio-Huntington,  Lickin:  -Kentucky- Salt , and  Cumberland 
(Tabic  18).  While  the  decline  will  likely  be  less  ■■epic  after  I98O, 
total  employment  in  2020  will  be  less  than  one-third  the  present  level. 

Population : Rural  farm  population,  bcinr  closely  related  to  farm 

employment,  also  is  projected  to  decrease  rapidly.  A drop  of  35  percent 
from  present  levels  is  expected  by  1980.  As  would  be  expected,  the 
» smallest  decreases  arc  projected  for  the  more  productive  agricultural 

areas  sucli  as  the  Muskingum,  Scioto,  Wabash,  and  White.  Much  larger 
percentage  declines  are  expected  in  the  Guyandette-Bi  Sandy-Little 
Sandy,  Lickin  -Kentucky-Salt,  and  Cunt  • rl-  nd  Subareas,  w:  ici.  are  lrss 
productive  and  in  the  Pittsburgh  and  Ci:  einnati  ■ reas,  w r a 'ri culture 
will  gradually  be  displaced  by  urban  expar.si  1.. 

Beyond  I98O,  farm  population  will  decline  radially  i-  tin  Bari: 
as  a whole.  The  number  of  people  on  farms  i:  2020  will  1 • 1*  so  • : ■ 
one-third  of  the  current  level.  In  son-  rut  areas  it  will  1 < less  • 
one-fourth. 


17  "Livestock"  actually  ri  I liv  si  :K  pi  is  products  sue 
dairy  products  and  eggs. 
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Projected  Forest  Economy 

Timber  projection  data  were  first  assembled  for  the  Economic  Area 
of  the  Ohio  River  Basin  and  then  prorated  to  individual  subareas  using 
historical  information  as  a guide.  Projections  of  timber  growth,  cut, 
and  inventory  were  developed  through  a procedure  similar  to  that  used 
in  "Timber  Trends"  l/. 

Three  major  assumptions  were  made: 

1.  Over  time  there  is  not  expected  to  be  an 
appreciable  change  in  the  commercial  forest 
area  of  the  Basin. 

2.  Timber  cut  in  the  Ohio  River  Basin  will 
increase  at  the  same  rate  as  that  shown  for 
the  Northern  Region  of  the  United  States  in 
"Timber  Trends". 

3.  Timber  cut  will  be  approximately  equal 
tc  timber  growth  by  the  year  2020. 

Overall  timber  production  decreased  during  the  decade  I952-I9&2. 

This  trend  is  expected  to  reverse  and  both  sawlog  and  pulpwood  production 
will  rise  before  1980  and  continue  to  rise  until  2020.  Fuelwood 
production  will  continue  a steady  decline  through  the  projection  years. 

The  net  annual  growth  of  all  species  will  decline  from  1962  to  1980 
after  which  net  growth  volumes  will  increase.  This  is  true  of  both 
growing  stock  and  sawtimber  stands  (Figure  5)* 

This  increase  in  net  annual  growth  after  1980  reflects  many 
poletimber  size  stands  reaching  sawtimber  class  and  some  seedling  and 
sapling  size  stands  reaching  poletimber  class.  Most  of  this  growth  will 
be  in  hardwood  species  witi.  over  nine-tenths  of  the  sawtimber  growth  - 
being  in  the  hardwoods.  Intensified  protection  and  management  in  all- 
timber  stands  are  also  assumed  after  2000.  Table  5 shows  the  net  annual 
growth  of  growing  stock  in  the  subareas. 

Timber  cut  increases  in  both  growing  stock  and  sawtimber  stands 
after  1962.  In  growing  stock  stands  this  figure  is  expected  to  increase 
almost  four  times  between  1962  and  2020.  At  the  same  time  the  sawtimber 
cut  increases  from  1,695  million  board  feet  in  1962,  to  2,501  million 
board  feet  in  1980,  to  4,033  million  board  feet  in  2000,  and  finally  to 
over  5,000  million  board  feet  in  2020  (Figure  5).  The  timber  cut  in 
growing  stock  by  the  19  subareas  is  shown  in  Table  6. 

As  long  as  net  annual  growth  exceeds  cut,  timber  inventories  will 

T 7 "Timber  Trends  in  the  United  States",  Forest  Service,  U.  S.  Depart- 
ment of  Agriculture  - Forest  Resource  Report  17,  February  1965. 


billion  cubic  feet 


TIMBER  CUT  WILL  EQUAL  TIMBER  GROWTH  IN  BOTH  GROWING  STOCK  AND  SAWTIMBER 

BY  2020 

Growing  Stock  Sawtimber 


Figure  5 


continue  to  increase.  Inventories  continue  to  build  up  tkrou  -h  th> 
projection  years  (Figure  5).  In  2020,  growth  and  cut  volumes  in  -rawin 
stock  volume  are  expected  to  be  equal  and  timber  inventories  will 
increase.  Growing  stock  inventory  at  that  time  is  estimated  at  50. 
billion  cubic  feet  in  all  species.  Within  this  figure  th'  sawtirr.be  r 
inventory  will  be  149  billion  board  feet.  Table  8 shows  timbi  r ii  v ri< 
in  growing  stock  for  the  19  subareas. 

Table  7 shows  the  timber  products  output  for  the  projection  years 
for  sawlogs,  veneer  logs,  and  minor  industrial  products;  for  pillow;  d; 
and  for  fuelwood.  Production  of  pulpwood  shows  the  largest  increase 
in  cubic  feet  of  volume  produced  (Figure  6).  Fuelwood  production 
steadily  declines. 

Value : It  is  estimated  that  stumpage  values  in  the  Ohio  River 

Basin  will  be  89  million  dollars  in  1980,  217  million  dollars  in  2000 
and  444  million  dollars  in  2020.  An  estimate  of  the  value  of  finished 
products  of  the  timber  resources  is  again  based  on  figures  in  "The 
Economic  Importance  of  Timber  in  the  United  States,"  cited  above.  Values 
would  approximate  2.2  billion  dollars  in  I980,  5.4  billion  dollars  in 
2000,  And  11.0  billion  dollars  in  2020. 
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Most  water  used  in  processing  may  be  recirculated  in  the  mill, 
but  finally  returns  to  the  stream  in  the  effluent.  Following  are  B.O.D. 
values  for  effluents  from  different  pulping  processes  and  that  from 
municipal  sewage  for  comparison: 


Process 


Approximate  B.O.D.  1/ 


Groundwood  pulping  3-8 

Kraft  (sulfate)  pulping  55-70 

Chemimechanical  (cold  soda)  pulping  2 / 50-100 

Semichemical  (neutral  sulfite)  pulping  2/  125-275 

Sulfite  pulping  2/  l00-600 

Municipal  sewage  3/  lo? 


There  are  now  nine  primary  pulpraills  in  the  Basil..  These  are  all 
integrated  with  paper  manufacture.  The  location  y subareas  sad 
capacities  of  these  mills  are  as  follows: 


L'otal  2b -hour  capacity 

Subarea  No.  Hills  (Tons  of  p-ln) 


Allegheny 1 735 

Ohio-Cincinnati 1 95 

Scioto 2 700 

Little  Miami-Great  Miami...  1 60 

Muskingum 1 120 

White 1 100 

Wabash ' 15 


Total  9 1,185 


SOURCE:  FS  Data 

Actual  nr  ducti  1.  of  these  mills  will  approximate  88  percent  of 
capacity  or  1,0^0  tons  of  pulp  per  day. 

In  addition  to  the  above,  there  are  roughly  lO  secondary  mills  that 
use  either  processed  pulp  or  purchased  paper  for  raw  material.  M st  of 
these  require  substantial  quantities  of  water  for  processing  and 
pollution  control. 

One  cfs  of  water  per  ton  of  pulp  production,  including  water  supply 


17  In  terms  of  pounds  of  oxygen  per  ton  of  pulp,  unless  otherwise 
noted.  The  lower  value  for  the  chemical  and  semichemical  pulps  is 
for  pulp  not  made  for  bleachin the  higher  value  is  for  the  bleach- 
able  grade. 

2/  Without  chemical  recovery. 

2/  Per  1,000  persons. 
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Most  water  used  in  processing  may  be  recirculated  in  the  mill, 
but  finally  returns  to  the  stream  in  the  effluent.  Following  are  B.O.D. 
values  for  effluents  from  different  pulping  processes  and  that  from 
municipal  sewage  for  comparison: 


Process  Approximate  B.O.D.  1/ 

Groundwood  pulping  3-8 

Kraft  (sulfate)  pulping  55-70 

Chemimechanical  (cold  soda)  pulping  2 / 50-100 

Semichemical  (neutral  sulfite)  pulping  2 / 125-275 

Sulfite  pulping  2/  h00-600 

Municipal  sewage  jJ  lc7 


There  are  now  nine  primary  pulptnills  in  the  Basin.  These  are  all 
integrated  with  paper  manufacture.  The  location  by  subareas  and 
capacities  of  these  mills  are  as  follows: 


rotal  2h-hour  capacity 

Subarea  No.  Mills  (Tons  of  pnln) 

Allegheny 1 235 

Ohio-Cincinnati 1 95 

Scioto 2 -00 

Little  Miami-Great  Miami...  1 e0 

Muskingum 1 120 

White 1 100 

Wabash 2 1 5 

Total  9 1,185 


SOURCE:  FS  Data 

Actual  production  of  these  mills  will  approximate  88  percent  cf 
capacity  or  l,0b0  tons  of  pulp  per  day. 

In  addition  to  the  above,  there  are  roughly  L0  secondary  : ills  that 
use  either  processed  pulp  or  purchased  paper  for  raw  material.  M >st  •' 
these  require  substantial  quantities  of  water  for  processir.r  and 
pollution  control. 

One  cfs  of  water  per  ton  of  pulp  production,  including  water  supply 


1/  In  terms  of  pounds  of  oxygen  per  ton  of  pulp,  unless  othervis*. 
noted.  The  lower  value  for  the  chemical  and  semicheraical  pulps  is 
for  pulp  not  made  for  bleaching;  the  higher  value  is  fer  th<  1 1 a li- 
able grade. 


2/  Without  chemical  recovery. 
jJ  Per  1,000  persons. 
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and  adequate  residual  disposal  was  used  to  determine  water  requirements 
for  the  primary  pulp  and  paper  industries. 


Water  Requirements 
(Billion  gallons ) 


Present 

3^0 

1980 

685 

2000 

1,520 

2020 

2, LOO 

Secondary  industries  will  also  require  additional  quantities  of 
water  for  manufacture  and  adequate  pollution  control. 

Based  on  Appendix  B,  Projective  Economic  Study,  Table  II  - ' - 
"Output  by  Industry"  - over  60  percent  of  the  pulp,  paper,  and  allied 
products  (S.I.C.  Group  26)  is  expected  to  be  produced  in  the  Scioto, 
Little  Miami-Great  Miami,  and  White  Subareas  by  2010.  The  Wabash,  Ohio- 
Cincinnati,  and  Ohio-Louisville  will  account  for  22  percent  by  the  same 
year.  Small  outputs  will  occur  in  the  remaining  subareas  except  the 
Kanawha-Little  Kanawha,  Ohio-Huntington,  and  Guyandotte-Bif  Sandy- 
Little  Sandy,  which  are  not  expected  to  have  production.  Major  water 
requirements  for  these  industries  may  be  expected  to  follow  this  pattern 
and  are  included  in  Appendix  D. 

Projections  of  increased  production  of  crops  and  livestock,  most 
of  which  will  be  processed  in  the  Basin,  indicate  a growing  demand  for 
water  by  the  processing  industries.  However,  it  is  assumed  that  these 
demands  are  included  in  the  demands  for  industrial  water  supply.  More 
research  is  needed  to  quantify  this  demand. 

Other 


The  ratio  of  Federal  ownership  to  the  gross  area  within  Forest 
boundaries  ranges  from  a low  of  8 percent  in  the  Wayne  National  Forest 
to  a high  of  65  percent  in  the  Allegheny  National  Forest  (Table  27). 

(The  Cherokee  and  Pisgah  National  Forests  and  Yadkin  Purchase  Unit  were 
excluded  from  this  analysis  because  of  the  very  small  areas  involved.) 

Future  land  use  adjustments  may  also  indicate  the  need  for  National 
Forest  boundary  extensions  or  the  establishment  of  new  purchase  units. 
The  need  for  consolidation  of  ownership  within  the  present  National 
Forest  boundaries  is  due  to  a limited  purchase  program  in  recent  years, 
resulting  in  many  small  and  scattered  ownerships.  Table  27  indicates 
desirable  National  Forest  net  area  in  the  projection  years. 


38 


A 


A 


VI  - PRESENT  STATUS  OF  WATER  AND  RELATED  LAND  RESOURCE  DEVELOPMENTS 


Land  Treatment  Measures  and  Management  Practices 

The  use,  treatment,  and  management  of  all  lands  in  the  Basin 
have  pronounced  effects  on  the  water  resource  as  the  land  is  the  base 
on  which  the  upstream  watershed  program  is  buil".  Land  treatment 
measures  reduce  erosion  and  runoff.  The  downstream  effect  is  the 
reduction  of  floodwater  storage  and  sediment  delivery  rates.  It  also 
improves  water  quality  for  human  use.  Drainage  developments  for  the 
removal  of  excess  water  allows  more  efficient  use  of  land  for  food  and 
fiber  production.  Supplementing  the  natural  rainfall  through  irrigation 
during  periods  of  deficient  rainfall  enhances  the  growers  opportunity 
to  maintain  yields  at  a desired  level  and  obtain  a reasonable  income  on 
investment . 

About  98  percent  of  the  Basin  area  is  in  soil  and  wa • r cc.  a-rv- • ion 
districts.  These  districts  ar<  organized  aider  Stati  and  mmc  wealth 
laws  and  are  governed  V;;  local  people.  Assist!  ■ is  vid  c t 
farmers,  ranchers,  -.rid  other  land  own<  rs  in  plannin  and  applyii 
: ns<  rva tion  management  and  land  treat;  nt  measures  their  land.  As 
of  July  1,  I965  thi  districts  provided  assistant  i.  th<  preparation 
1'  , . basic  c ns<  rvation  plans  l.  t Basin.  Their  • 1 in  " ' 

of  land  witl  in  its  capabilities  and  to  treat  it  acc  ■ ii 

its  needs."  Mor  ffici  nt  farm  operations,  higher  inc  raes,  and  v.  - r- 
sl  d p : ■ . ' ctioi  result  froi  this  pr  prai  oJ  improvement.  Soi  f th 

jommon  man*  ment  and  treat:  nt  i asures  mphasized  by  soil  and 
woti  • s * rv-  ' i n districts  are  contour  farming  of  all  typ  ;,  - trolled 

;r<  o;l-  : d '•  ri  in  , - d i red  f n st  nt  and  tilization. 

Ih  pr;  ctices  which  reduce  •"'rosier,  and  runoff  rati  s and  oh 
nts  that  ad  1 ei  -poll  d < f J .1;,-  1,  1 ' 11  in  : 


An  u ' 


Pi"  ctiC’. 

Unit 

:n  the  you: 

1 >ns<  rvation  cropping  systems 

Acre 

8,815,  1 

Contour  strip  cropping 

Acre 

721,972 

Terraces 

Miles 

17,100 

Diversions 

Miles 

7 ,bl 0 

Tree  planting 

Acre 

6of , t ' 

Forest  improvement 

Acre 

l,228,e; 

Pasturc  and  hay l1  nd  plan tin 

Acre 

32,2?. 

Pasture  and  hayl-  nd  renova  tier. 

Acre 

3,8  , - ■ 

Critical  area  plnnti:. 

Acre 

70,932 

Wildlife  habitat  development 

Acre 

• -,198 

Contour  farming 

Acre 

1,1+09,258 

* Includes:  Woodland  harvest  cut  tin  . in'  - v::/  diate  cutting,  inter- 

planting, pruning,  and  thininr. 
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Strip  mining  for  coal  occurs  in  II5  counties  in  9 States  or 
Commonwealths  and  in  l6  of  the  19  major  subareas.  At  present,  the  total 
area  disturbed  by  this  type  of  mining  approximates  7^3>000  acres.  In 
addition,  an  estimated  50,000  acres  are  involved  in  associated  coal-haul 
roads.  In  many  areas,  particularly  the  steep  Appalachian  Mountain 
regions,  these  roads  cause  runoff,  erosion  and  sedimentation  problems. 

In  recent  years  most  of  the  States  and  Commonwealths  have  enacted 
laws  to  require  the  rehabilitation  of  strip-mined  areas.  These  laws 
vary  considerably  in  their  requirements  and  enforcement,  but  have 
resulted  in  some  progress.  Also  natural  vegetation  has  healed  or 
partially  healed  some  areas  - particularly  areas  disturbed  by  early 
operations. 


Rehabilitated  strip-mine  area. 


Many  forest  industries  practice  good  forest  management  on  industrial 
holdings.  Cutting  usually  follows  approved  cutting  practices,  and  some 
forest  stand  improvement  may  result.  Fire  protection  is  usually  the 
responsibility  of  n State  Forester  in  cooperation  with  the  U.  S.  Forest 
Service,  but  some  owners  may  construct  firebreaks  and  provide  additional 
protection. 

On  State  forests  timber  is  harvested  by  approved  cut tin:  practices. 
Forest  stand  improvement  is  carried  out,  and  a program  of  fore  station 
is  conducted  where  needed.  Recreation,  water,  and  fish  and  wildlife 
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management  are  integrated  with  timber  management  and  livestock  grazing 
is  not  permitted.  Fire  protection  is  generally  adequate. 

State  foresters  in  cooperation  with  the  U.  S.  Forest  Service 
provide  technical  forest  management  assistance  to  private  land  owners. 
However,  most  land  holdings  are  small  and  are  producing  from  only  one- 
third  to  one-half  their  capacity. 

Military  agencies  administer  commercial  forest  lands.  These  i:.cl  idi 
military  has  s,  arsenals,  depots,  and  other  tracts.  Some  of  these 
a ncies  carry  out  timb<  r and  oth<  >•  v source  mans  '•  m nt  programs. 

Eh  10  Ni  ■ i nal  Fori  sts  and  purchase  units  locati  d - ntiri  ly  or 
:v  rtly  within  th<  Basin  an  administi  red  .nd<  r M .ltipl-  :Js-  a:.d 
Sustained  Yield  Ac*.  Of  Juni  11,  i960,  and  manag  c for  1 r newabl 
Surface  resources  of  timber,  recreation,  water,  and  fish  and  wildlifi  . 

M si  of  this  national  Foresl  land  was  purchased  aider  th<  Weeks  Law  and 

j u nt  1<  ;i slation  during  the  1930’s.  Die  Lt  nd  and  1 r b:  rvi  t i - 

v .nd  Act  of  1965  provides  for  acquisition  ■ f land  f r ltd  r r< cr  ati  i 
purposes.  Considerable  area  is  1 • Ing  add*,  a to  thi  National  F<  r< 
through  this  program. 


The  present  status  of  National  Forest  lands  is  shown  in  Table  27. 
Through  management  timber  species,  volume,  stocking,  size  and  quality 
have  been  improved. 

Federally  owned  lands  administered  by  the  National  Park  Service 
approximate  63,222  acres  in  ten  sites  and  in  six  of  the  subareas. 

Mammoth  Cave  National  Park  is  by  far  the  largest  with  51,351  acres  of 
Federal  land.  Forest  management  in  this  Park  is  limited  to  that  which 
enhances  the  recreation  resource.  No  timber  is  cut  for  sale.  Cultural 
practices  are  limited  to  the  removal  of  dangerous  trees  in  areas  visited 
by  people.  Tree  planting  is  done  for  erosion  control  only,  and  live- 
stock grazing  is  not  permitted. 

Approximately  380,000  acres  of  Federal  land  are  administered  by 
the  U.  S.  Army  Corps  of  Engineers  around  their  reservoir  and  navigation 
projects.  Much  of  this  is  in  noncommercial  forest  land  and  is  not 
managed  for  the  sale  of  timber.  Large  acreages  of  these  lands  are  leased 
or  put  under  agreement  with  the  several  States  for  use  in  State  parks. 

State,  county,  and  municipal  parks  are  usually  intensively 
managed  for  recreation.  No  commercial  cutting  of  timber  is  permitted 
on  these  lands. 

While  of  no  significant  value  from  the  timber  standpoint,  these 
noncommercial  forest  lands  do  contribute  substantially  to  the  water  and 
wildlife  resources  in  addition  to  recreation  and  natural  beauty. 

Flood  Prevention 

Seventy-four  watershed  projects  have  been  authorized  for  construction, 
primarily  for  flood  prevention  (Plate  5)-  These  projects  are  in 
different  stages  of  development;  some  are  constructed,  others  arc-  in 
varying  stages  of  completion,  and  others  under going  pre-construction 
planning  and  design  (Table  ?3). 

The  works  of  improvements  include  961  miles  of  channel  improvements 
and  floodwater  retarding  structures  which  store  tb.036  acre  feet 
of  sediment  and  28b, 20U  acre  feet  of  floodwater  (Tabic  29).  The 
installation  of  these  measures  provide  protection  to  205,0^5  acres  of 
upstream  floodplain  land.  Rural-fringe  and  urban  areas  arc  provided  a 
high  level  of  protection  when  economically  feasible.  The  flood  damage 
reductions  benefits  attributed  to  these  projects  amount  to  $2.6  million 
annually.  This  shows  a U.6  percent  reduction  when  compared  to  the  total 
upstream  flood  damages.  The  average  annual  damage  as  modified  by 
authorized  watershed  projects  is  estimated  to  be  $53*1  million.  More 
than  51  percent  of  this  remainin'  damage  is  to  crop  and  pasture  lands 
while  26  percent  is  to  urban  areas  (Table  20). 

Irrigation 

Approximately  30,000  acres  of  specialty  crops  are  presently  being 
irrigated.  Of  these  acres  25  percent  are  located  in  the  Wabash  Subarea 
and  17  percent  are  in  the  Licking-Kentucky-Salt.  The  remaining  acres 


Upstream  watershed  developments  will  provide  flood  protection  and  water 
storage  for  other  uses. 


are  somewhat  evenly  distributed  throughout  the  other  subareas.  In 
addition  to  the  specialty  crops,  it  is  estimated  that  about  20,000 
acres  of  field  crops  are  irrigated  annually.  See  Table  22  for  the 
distribution  of  present  irrigation  acreages. 

Agricultural  Drainage 


Around  11  million  acres  have  been  drained.  This  is  66  percent  of 
the  Basin's  area  showing  economic  potential  for  drainage  development. 
Table  2h  shows  the  present  status  of  drainage  by  subareas. 

Recreation 

Watershed  projects  authorized  for  operations  by  July  1,  1965 
include  additional  storage  and  development  for  recreation  including 
fishing.  These  developments  encompass  U,899  acres  of  water  surface  and 
10,760  acres  of  adjacent  land  surfaces  which  accommodate  765,529 
recreation  days  1/.  For  a summary  of  multiple  purpose  developments, 
including  recreation,  in  authorized  watershed  projects  see  Table  3C . 


1/  Recreation  Day  - A standard  unit  of  use  consisting  of  a visit  by 
one  individual  to  a recreation  development  or  area  for  recreation 
purposes  during  any  reasonable  portion  or  all  of  a 2ii-hour  period. 


Lake  and  recreational  facilities. 


Opportunities  for  incidental  recreation  are  available  in  the  388 
single  purpose  flood  prevention  structures.  They  vary  in  size  from  a 
few  acres  to  lakes  of  100  acres.  These  reservoirs  provide  for  convenient 
local  recreation  where  a few  hours  of  leisure  time  can  be  spent  after 
working  hours.  Recreational  use  and  access  varies  according  to  the 
easements  or  water  rights  provided.  Recreation  may  include  fishing, 
boating,  water  skiing,  swimming,  picnicking,  hiking,  and  hunting  depend- 
ing upon  size  of  surface  area,  availability  of  surrounding  lands,  and 
management.  These  structures  can  provide  up  to  1.1  million  recreation 
days  for  incidental  recreation.  The  P.L.  566  projects  are  primarily  for 
flood  prevention  and  are  installed  on  both  private  and  public  lands. 


Income  producing  recreation  enterprises  numbering  l,0oU  have  been 
installed.  Approximately  102,000  farm  ponds  have  been  built  and  are 
used  intensively  for  recreation.  It  is  further  estimated  that  these 
ponds  provide  75 ,000  acres  of  water  which  would  supply  10. 5 million 
recreation  days. 


The  status  of  water  and  related  land  resource  developments  on 
National  Forest  land  is  shewn  in  Table  31.  Many  of  the  improvements 
that  impound  water  adjacent  to  National  Forest  land  have  been  built  by 
other  Federal,  and  State  agencies,  municipalities,  etc.  The  1,000  acres 
of  related  land  has  been  developed  primarily  for  water  oriented 
recreation  such  as  camp  and  picnic  sites,  beaches,  boat  docks,  etc. 

There  have  been  some  developments  for  the  wildlife  and  fish  resources. 
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Farm  pond  recreation. 


The  National  Forests  have  developed  other,  nonwater  oriented 
recreation  facilities.  These  incluue  horse  and  hiking  trails,  camp 
and  picnic  grounds,  upland  and  big  game  hunting  facilities,  scenic 
roads,  wilderness  and  wild  areas,  winter  sports,  sightseeing,  and 
others.  They  accommodated  some  3»b36,000  visits  in  196b.  The  Mt. 
Rogers  National  Recreation  Area  of  the  Jefferson  National  Forest,  lies 
partly  within  the  Basin  and  is  of  national  significance.  The  Basin 
contains  excellent  but  limited  high  quality  free  flowing  streams. 

These  provide  important  opportunities  for  fisheries  and  "wild  river" 
type  recreation. 

Fish  and  Wildlife 


Fish  and  wildlife  has  been  included  as  a purpose  in  12  of  the 
authorized  watershed  projects.  Approximately  U,h7B  acres  of  water 
surface  and  10,638  acres  of  land  area  were  designated  for  this  use. 
These  areas  afford  383,b06  recreation  days  in  terms  of  hunting  and 
fishing.  Table  30  shows  fish  and  wildlife  opportunities  in  authorized 
watershed  projects. 

The  estimated  162,000  farm  ponds  usually  are  well  stocked  and 
managed  for  fish  production.  These  ponds  are  located  on  private  lands 
and  managed  by  the  individual  owner  primarily  for  family  and  friends' 
use.  However,  some  are  open  to  public  use  and  also  make  a significant 
contribution  to  this  sector.  In  addition  farm  ponds  play  an  important 
role  in  furnishing  water  for  wildlife  use. 
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The  wildlife  resources  arc  significant.  Much  of  the  private  lands 
support  good  game  populations . Some-  of  the  private  lands  are  managed 
as  hunting  preserves.  Land  treatment  practices  recommended  for  wild- 
life cover  and  habitat  are  bein'  installed. 


Planning  for  and  the  development  of  the  fish  and  wildlife  habitat 
resources  are  carefully  considered  on  the  National  Forests.  To  date, 
some  ponds  and  water  holes  have  been  constructed  on  these  lands. 
Fishery  habitat  in  some  streams  has  been  improved. 


Wildlife  nond 


Water  Su1 


I t • stic  and  Livestock;  Springs  and  Wells  are 
rm  and  rural  nonfarm  domestic  and 
adequate  in  most  areas.  There 
.y  pumping  an  estimated  330 
areas.  There  are  approximately 
on  the  farms. 


th«  principal  so  tree s f wa 
household  use.  TL«  pr<  s<  1 1 
ar<  at  it  750,00  is  Id 
million  villons  per  d'i.  in 
. XX)  spr i ■ d v lopo 


. ring  livestock.  The  162,000  ponds 
nd  f r surfac<  storage.  These  ponds  hav< 
tangible  benefits  including  use  it.  fire 
flo  d d'  - ■ ntion  structures  orovide  som< 


emergency  upstream  water  supply  from  sediment  pools 


Municipal  and  Industrial. ; Of  th<  rizi  d w • ■ rsh<  d pr  cts. 

If  hav  *.;•  r /r  ■ ''or  municipal  and  industrial  uses  included.  Th< 
r<  s<  rvoirs  were  designed  to  store  11,888  acre  feet  for  this  is<  . Th< 
c:  1 pn  ■ s w<  r spons  red  and  financed  by  local  organizati  >ns. 

' ■ Q . • : 1 i • , "■  1:  vut  r d velopments 

f ■■  : ii  ■ control  included  i n th<  auth  rized  waters  ed  pr  ' :ts  as 

f J ily  1,  1°'  5*  H w<  v the  combination  of  sediment  retention  ii. 
flood-..-  ter  retardin  structures  and  th<  effect  >f  land  treatment 
• : asures  mat<  ri;  lly  n d ie<  dcwi  strean  sill  polluti  n.  As  stated 
previously  1*4,036  acre  feet  of  stora  - capacity  is  provided  for  sediment 
in  the  authorized  pro. Vets. 

In  flu  administration  of  National  Forests,  water  quality  is 
car-  111;;  c<  n.-.id-  ri  d in  r<  s irc<  man;  ement.  As  .a  result  some  2 , 207 , 000 
acres  the  si  lands  ari  contributing  t higher  quality  w:  t<  r yields  in 

t)  • Ohio  Riv<  r I-  .-.in.  Pr  ••••  has  been  im  d<  in  arri  si  ing  sheet 
illy  - rosion  and  r<  d icing  sediment  yi>  Id.  Strip  ■ im  • r<  • s I avi  beei 
rev*  g<  tated  or  r«  forested  and  tl  • i ffi  cts  of  acid  mi  w!  sti  hav<  beei 

d ice d . 
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VII  - WATER  AVAILABILITY  IN  UPSTREAM  AREAS 


Surface 

Quantity.  Precipitation  is  the  source  of  all  water  supplies.  The 
average  annual  precipitation . is  36  inches  in  the  north,  52  inches  in 
the  south  and  more  in  local  areas  of  the  eastern  mountains  of  the  Ohio 
River  Basin  1 /.  The  Basin's  average  annual  precipitation  of  about  44 
inches  is  well  distributed  throughout  the  year.  Thf  distril  iti 
precipitation  by  months  for  four  Wen  the  r B ir<  a 1 St!  ti  ns  is  • s ' 11 
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SOURCE: 

Climatolo  Leal  Data,  U. 

S.  Department  of  Commerci 

Records  of  the  U.S.G.S.  stream  gage  on  the  Ohio  River  at  M< tropolis, 
Illinois,  indicates  that  an  average  annual  runoff  of  17  inch< s pass<  s 
the  city  from  the  Ohio  Basin.  This  is  40  percent  f • v • v<  ra  ••  ann  lal 
precipitation  and  a source  of  water  which  should  be  :•  ■ na  d for  mor< ■ 
beneficial  uses. 

Upstream  land  use  and  treatment  practices  affect  the  surface 
runoff  and  ground  water  recharge.  While  the  total  yield  at  a ;ivei 
point  may  not  bi  raati  rially  affected,  surface  runoff  rates  can  b< 
changed  significantly . 


1/ Appendix  C - Hydrology,  Ohio  River  Basin  Comprehensive  Survey,  Plate  8. 

A 2/  Elkins,  West  Virginia 
B Nashville,  Tennessee 

C Indianapolis,  Indiana 

D Pittsburgh,  Pennsylvania 
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Seasonal  runoff  is  an  important  upstream  consideration.  The 
average  monthly  runoff  in  percent  of  annual  runoff  for  four  locations 
typical  of  the  upstream  watersheds  with  100  square  miles  or  less  of 
drainage  area  is  as  follows: 


Percent  of  Annual  Runoff  by  Months 


Sta . 
1/ 

J 

F 

M 

A 

M 
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J 

A 

S 

0 
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Runoff 

Inches 

A 

l-.l 

13-0 

15.8 

11.5 

10.5 

5-7 

1.8 

1.0 

2.0 

3-1 

5.3 

9-9 

B 

13. 

I8.0 

18 . 0 

11.6 

6.8 

3.9 

2.5 

1.1 

1.6 

0.8 

5-0 

11.1 

1Q.9 

C 

1 . 

12.1 

13.9 

13.9 

11.6 

10.1+ 

5-7 

3.1 

O ) 
c . -• 

2.9 

1.1 

' 

13.5 

D 

13- 

11. 

1 .8 

11.  S 

10.3 

5.U 

3-3 

2.2 

1.6 

2.8 

5.3 

11.8 

22.2 

SO'JRCE : USGS  Water  Supply  Papers  I305  and  1725 

M ■ h ds  and  nr  >c<  d m s fc  r ipstr<  an  r u fl  d 1 ■ n in!  ti  n ar< 
discuss'  d in  the  Hydrology  Appendix,  Sccti  15(c). 

Sur face  water  storage  facilities  in  « he  upstream  areas  include 
farm  p nds;  wat<  rshed  protecti  n pr  7 cts  Lncludin  th  multiple  purpose 
devel  pments  and  sediment  pools;  and  th  r si  arag<  in  commercial  or  small 
irhan  reservoirs. 

Following  is  the  approximate  distribution  of  these  supplies  in 
percent  of  the  total: 


A l/  Tygart  River  at  Bellington,  W.  Va.,  near  Elkins,  W.  Va.,  53  years 
of  record,  drainage  area  A08  square  miles. 

. 

E South  Fork  of  Little  Barren  River  at  Edmonton,  Ky. , 18  years  of 
record,  drainage  area  l8l  square  miles. 

C Fall  Creek  at  Fortville,  Ind.,  near  Indianapolis,  19  years  of 
record,  drainage  area  172  square  miles. 

D Sugar  Creek  at  Sugar  Creek,  Pa.,  near  Pittsburgh,  28  years  of 
record,  drainage  area  166  square  miles. 
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Storage  Sites 


Storage  Volume 
— Percent 


Surface  Area 


Ponds  98  60  90 

Watershed  Protection  1 38  9 

Other  Storage  1 2 1 

Farm  ponds  provide  75,000  acres  of  surface  area  and  200,000  acre 
feet  of  storage  for  agricultural  purposes.  There  are  an  estimated 
1.5  million  additional  sites  suitable  for  farm  pond  construction. 

The  development  of  this  potential  for  domestic  and  livestock  water 
will  depend  on  the  availability  and  cost  of  ground  water  supplies. 


Agricultural  water  supply  storage 


Water  storage  sites  were  inventoried  for  multiple  purpose  use 
with  flood  prevention  as  the  primary  consideration.  Individual  purpose 
needs  may  be  met  by  different  combinations  or  locations  of  sites. 


Following  are  the  number  of  sites  and  available  storage  for  all 
purposes  in  those  inventoried: 


Status 

Sites 

Average 
Drainage 
Area  Per 
Site 

Average 

Water 

Surface 

Area 

Total 

Available 

Storage 

(No.) 

(Square  Miles) 

(Acres ) 

(Acre  Feet) 

Authorized  projects 

hko 

k.2 

39 

tl3,000 

Potential  projects  I .] 

2,030 

6.3 

1U7 

13,  00 

Off  project  sites  2 f 

3,307 

5-0 

115 

If ,9lo,000 

Ohio  Basin  Total 

6,677 

5-5 

12L 

f ,122,  00 

SOURCE:  Tables  29,  32 

and  33  °f 

this  report 

The  lack  of  speci‘ 

:‘ic  amounts 

' • c 1 i 

f* 

cds  lir.i 

site  selection  for  beneficial  purposi  s 3thi  tha  flc 3d  pr 
H iw<  V'  ■ hi  d;  t a pri  sent:  d sh  tld  b<  ad  [ual  fc r a 1 ■ 

of  water  availability  r irri  lation,  r<  ireation,  and  s pplj 
and  industrial  uses,  and  quality  control.  Furtl  111  1 

to  define  needs  for  specific  developments  ir.  all  po-pr  . 

The  inclusion  for  other  purposes  in  author!:  d ir  d pr  •• 
of  11,888  acre  feet  for  municipal  and  industrial  water  ■ ;npl;,-  •, 

surface  acres  or  72,9^2  acre  feet  of  recreation,  ineludii  fis 
wildlife,  water  are  indicative  of  the  local  ir.-  ■ ■ . - i-  i 

needs  from  surface  storage.  Recent  amendments  tc  P.L.  11  • . • 

inclusion  of  recreation  and  fish  and  wildlife  have  mi-  .l-.t-  d • i ri'  . 
in  multiple  purpose  developments.  Increased  st :rn  If  i-  ri 
flood  prevention  to  12,500  acre  fc-ct  have  nice  ad  ' fi  ;i;  1 
on  these  developments. 

Stream  flows  in  th<  upstri  ai  i r<  t ■ pr  di  :1  able, 
drainin  ' 10  to  100  square  miles  are  sometimes  .1-  r.-.(  d ■ ; i i 

This  means  that  in  drought  years  the  flows  are  ii  ;i  ificanl  d ii 

normal  years  may  not  be  sufficient  for  irri  ;atioi  r d 
pollution  abatement.  More  specific  study  will  1 needed  1 del  ; 

availabilitj  of  stream  “"low  and  th<  ff<  i ws  ter  1 

production  cf  aquatic  resources.  Maxii  nd  mini: 
f r t j pi  1 upsl  reai  areas  1 : ti  a fo2J.cn  : 


T / W tershed  pr  jects  that  s pot  nl  i'  ll..  f<  asil  li  r d<  a 1 : 1 nt 
under  pr-  seer  P.L.  a-  c t.vnt  c -i  i-  . 

_ Res  irc<  d v<  lopmenl  potential  ii  ws  ( rs  eds  wi  ic  d 
to  hav<  pr  .’  :t  p I ■ nl ial  md<  r pr<  nl  P.L.  %•.  typ  ris  . 
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Runoff  in  Inches  by  Months 


Location* 


N D 


(A)  Max.  8.11  b.36  3*75  4.21  4.97  5-76  2.1+3  2.72  .93  1.50  2.20  3. 70 

Min.  .17  .43  .62  .65  .1+8  . 27  . 23  . 07  . 05  .15  . 21  .27 


(B)  Max.  9-86  1+.95  6.64  5-79  5.49  3-60  3.71  2.37  1.66  2.75  3-39  4.93 

Min.  .77  .53  2.27  .95  -44  .28  .14  .15  .10  .16  .22  .54 


SOURCE:  USGS  Stream  Gage  Data 


Maximum  and  minimum  annual  yield  in  inches  from  typical  upstream 
areas  follows: 


Location* 

Year  of 
Record 

Maximum  and 
Minimum  of  Record 

(inches) 

(A)  Max. 

in  1950 

44 .64 

Min. 

in  1944 

3.60 

(B)  Max. 

in  1937 

55.14 

Min. 

in  1934 

6.55 

SOURCE:  USGS  Stream  Gage  Data 


Quality:  Quality  of  the  surface  stored  water  in  upstream  areas  is 

usually  adequate  for  general  use,  but  silt,  chemical  and  bacterial 
pollution  occur.  Proper  land  use  and  treatment  contributes  measurably 
to  the  quality  of  surface  water  supply. 


Many  of  the  forest  covered  soils  are  shallow  and  quite  erosive. 

This  is  particularly  true  in  southern  Illinois,  southern  Indiana,  and 
western  Kentucky.  The  eastern  portion  of  the  Basin  is  characterized  by 
very  steep  topography,  and  many  of  the  soils  found  here  are  shallow. 

For  these  reasons,  the  erosion  potential  is  high  in  these  areas  requiring 
careful  management. 


Forest  cover  can  contribute  much  to  the  maintenance  of  desirable 
hydrologic  conditions  and  influence  of  storm  runoff  in  watersheds.  Good 


* (A)  Fall  Creek  at  Fortville,  Indiana,  near  Indianapolis,  Ind.,  19 
years  of  record,  drainage  area  172  square  miles. 


* (B)  Sugar  Creek  at  Sugar  Creek,  Pa.,  near  Pittsburgh,  Pa.,  28  years 
of  record,  drainage  area  166  square  miles. 


J 
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I hydrologic  conditions  have  the  effect  of  decreasing  flood  peak  discharge 

and  sediment  production.  The  degree  that  these  forests  do  contribute 
to  the  hydrology  is  dependent  on  their  extent  and  condition  as  a result 
of  past  use  and  management.  The  land  area  of  the  Basin  is  Uo  percent 
forest  covered  - ran  It..-  frot:  a lav,’  of  10  percent  in  the  Wabash  and 
Little  Miami-Great  Miami  to  82  percent  in  the  Guyandotte-Big  Sandy-Little 
Sandy  Subareas.  Stocking  of  forest  trees  is  generally  satisfactory  in 
the  overall  Ohio  River  Basin.  Over  25  million  acres  of  the  Ll  million 
acres  of  commercial  forest  land  have  stocking  of  more  than  70  percent. 

Ground  Wot*  r 

Ground  water  is  the  source  of  supply  for  most  of  the  household  and 
much  of  the  livestock  water  supply  in  the  agricultural  areas.  Some 
agricultural  based  ind Jstries  as  well  as  irri  "ation  and  small  communities 
hav<  1 cal  n<  • ds  s ipj  li<  d l y -r  m d wj  1 ■ r fr<  n w<  11s  r springs.  Rural 
fringi  areas  s :ur<  a si  f th<  ir  wati  r supply  from  wells.  Increase  in 
rural  : .'.far::  pep  .1  t3  ns  will  be  an  additional  draft  on  the  upstream 
f and  v.atc  r ;ppl;.  . 

M st  1 : G ; • L : . car  pr  .-vide  household  water  needs  from  some  aquifer. 

The  Basin  ha.  r:  .<■:  .r: tapped  "round  water. 

C -aiv*  dev-  1 pr  ■ nt  f round  and  surface  storage  should  be 
s"  idled  a r tonal  bf  ds  as  the  {round  wat  r recharge  source  may  net 
l ■ ■ " th<  p ' • ■ ■ need  exists,  C nsid  rati  1 sh  ild  b<  -iven  to 

aquifer  r potential  ! d q lalil y impr  v nl  f r<  char  -•  wal  • rs 

i th<  nl-  i pstrei  res .■  irs  and  1 1 i pr  vi  m<  nts. 

• c ' ' .alia;:  is  quite  variable  by  1 -ation,  depth  and  strata 

■ • p-  ■ . ■ 1 1'  f bacterial  pollution,  1 v.*  turbidity,  and  relatively 

:•••••  1 at  and  temperature  are  • xpected  in  ground  water. 

- ■ >■  d j ::  i nerd  content  for  Lous*  .-.old  purposes  is  .accessary 

thr  ■ Basin,  however,  most  ground  watt r sources  pose  no  problem 

•"  ••  • ri  • -1"  ir;  1 is<  . Iroj  :oncent  n t i ..  art  high  tha  . it  tht  Basin 

■ ad  •••  rb  :.a4  ' ■ , derides  r sulfides  may  be  1 cal  problems.  Silt  and 

surfa ninatic  is  t bt  expected  i wells  and  spring  flow  in  tht 

••avern  us  li - -s*  r.<  arc"-  : . 


Appendix  E - Ground  Water  Distribution  and  Potential  in  the  Ohio 
Rivt  ’■  Basin  - gives  a mort  detailed  accounting  for  each  of  the  subbasins. 
Relatively  small  amounts  of  specific  data  for  the  upstream  -round  water 
supply  are  found  in  Appendix  E.  The  Reports  on  Ground  Water  Investigati  1 
pul  lished  for  specific  areas  in  the  States  arc  indicated  on  Plate 
of  Appendix  E. 

The  following  discussion  relatin'  tc  "round  water  supplies  through- 
out the  Basir  is  in  order  of  their  estimated  potential  for  upstream 
development.  The  range  in  pumping  rate  of  the  major  source  of  .-round 
water  and  its  general  upstream  availability  are  taken  from  Appendix  E 
for  the  areas  indicated. 

Ground  water  supplies  in  the  Scioto  River  Subbasin  have  the  greatest 
potential  for  development.  The  aquifer  could  possibly  be  used  as  a 
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large  detention  reservoir.  Recharge  and  quality  control  should  be 
considered  in  all  sites.  Yields  north  of  Chillicothe  should  exceed 
20-150  gpm  in  either  glaciated  material  or  bedrock  at  depths  of  less 
than  225  feet.  South  of  this  point  yields  are  less  than  20  rpn  at 
depths  from  75-750  feet. 

The  Great  Miami  and  Little  Miami  Subbasins  appear  to  have  the 
highest  yielding  sources  of  ground  water  supplies  in  the  Ohio  River 
Basin.  Aquifer  recharge  may  be  necessary  for  maximum:  industrial  and 
urban  use  and  should  be  considered  in  upstream  surface  develop::'  r.ts  i: 
the  northern  glaciated  two- thirds  of  the  subbasins.  Yields  fra:.  50  to 
3,000  gpm  may  be  obtained  at  depths  of  less  than  200  feet  in  this  ar< "a. 
From  10  to  100  gpm  can  be  obtained  at  depths  ranging  fra:.  50  to  200 
feet  in  the  southern  part. 

There  are  excellent  ground  water  sources  ir.  all  area.';  of  t: 

Wabash  Subbasin,  except  north  of  the  Wisconsin-01-  . ci : r Li  . rc- 

ness  and  iron  may  require  treatment  as  the  major  sc  re-  is  ■■  . 1-  -i-.l 

outwash  strata.  The  total  storage  as  indicated  by  dry  weather  discharge 
into  the  streams  is  expected  to  be  high.  Re  ioral  .ses  s;  .Id 
considered.  Pumping  yields  will  exceed  100  gpn.  -1  ost  • v 
depths  of  less  than  300  feet.  Deep  wells  in  the  s utherr:  p-.rt 
subbasin  yield  to  bOO  gpm  from  depths  to  700  feet. 

The  valley  of  the  Ohio  River  has  excellent  potential  •'  a- 

development.  The  Beaver  and  Upper  Ohio  River  areas  have  :-_id  pc*.'  ial, 
but  not  for  high  use  or  concentration.  Calcium  car';  mate  and  iv  :. 
concentrations  will  require  treatment.  Yields  from  :.i  c.  capnc!  l;.  '.11s 
along  the  Ohio  River  have  ranged  to  1,500  -pr  at  1<  ss  than  100  f ■:  t of 
depth.  Sandstone  aquifer  yields  in  the  Beaver  range  fr  ; 20-300  .-pr- 
at less  than  350  feet  of  depth. 

The  Muskingum  and  Hocking  Subbasins  are  ir  one  ..f  one-  fcoti-T 
regions  for  development  with  little  treatment  '’or  q ■ lity  cessary. 

There  are  intensive  developments  at  points  of  need,  V ut  t:  overall 

upstream  ground  water  resources  arc  relatively  opc-d.  I:  the  >rtl  - 

western  half  of  the  subbasins,  at  depths  up  to  5 00  t,  ..  i-.  Ids  fr  :• 

100  to  3,500  gpm  have  been  obtained.  Th-  south-  • s*-  r:.  • • If  . f f:  • 

subbasins  yields  from  5-50  gpm  at  the  same  rat.  a of  dtp*.:  . 

In  the  Little  Kanawha  and  Kanawha  Subi  --sins  round  water  s .pply 
from  river  alluvium  has  considerable  potential  for  future  d-  v-  1 vr 
with  yields  to  1,500  gpm  at  le  ss  than  100  f t.  >1  r<  an  scroll  s i 
sandstone  aquifers  in  central  and  east;  rn  W< st  Vlr  i ia  r d,  wil 
yields  from  100-000  .-pm  at  less  than  ‘.00  feet.  North  Carolir-  a 
Virginia  waters  may  need  treatment.  The  Little  Kanavh-  me  •■:.  ■ r-  • 

northeast  from  Hinton  in  the  Kanawha  yield  1--  ss  than  50  t>:  ■ ' 1 ss  ' em 

250  feet  of  depth. 

Significant  supplies  yielding  100-500  -pm  of  suitable  quality  arc 
available  in  the  Guyandotte,  Big  Sandy  and  Little  Sandy  Subbasics. 
Principal  source  areas  are  the  southern  main  valleys  sandstone  formations 
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at  depths  of  100-1;  00  feet.  Upstream  yields  in  the  Guyandotte,  Little 
Sandy  and  the  northern  half  of  Big  Sandy  of  20  to  hO  gpm  are  expected 
at  similar  depths.  The  adjacent  Ohio  River  Valley  has  large  supplies 
for  potential  use. 

The  major  ground  water  source  location  in  the  Monongahela  Subbasin 
is  along  the  eastern  mountainous  area  arid  the  Monongahela  and  Youghiogheny 
Rivers.  Almost  any  area  can  supply  20-300  gpm  at  less  than  300  feet  of 
depth.  Surface  contamination  : mines  is  a problem  in  alluviums. 

Yield  is  good  in  all  vail'  y fill  material  and  most  rock  formations 
of  the  Licking  and  Kentucky  Subbasins.  Calcium,  sodium,  or  sulfide  is 
present  in  some  excessive  degree  in  most  waters.  In  the  Kentucky 
Subbasin  pump  yields  of  20 -500  gpm  have  been  ■round  at  less  than  r-00 
feet  of  depth.  Springs  yield  up  to  900  gpm.  The  upstrean  • of 

Licking  River  will  -enerally  yield  less  than  20  gpm  :*roc:  massiv.  li:  - 
stone  formations  to  depths  of  500  feet. 

Water  is  available  in  quantities,  but  not  quality  ia  la.  All' 

Subbasin.  There  is  limited  potential  devi  lopm< nt,  excepl  i tin  i • 1 
Allegheny  River  Valley.  Ground  water  from  the  sandston<  stratas  i tl 
southern  two-thirds  of  the  subbasin  "encrall.  yield  :p  t . 100  p a 
individual  wells.  The  Glacial  Moraines  of  the  northern  one-third  " 
subbasin  generally  yield  equally  w«  11  at  • simili  r r;  < f c:  pths  • 

500  feet. 

The  Salt  River  Subbasin  has  low  potential  -round  water  .pull 
with  upstr<  an  well  yields  of  less  than  20  ipn  xp  :1  d.  P 
River  Subbasin  has  tremendous  springs  issuin'  from  tac  li  s: 

'ormations,  w’nil-  the  western  coal  field  sandstones  pre-due-  • i 1 ..  i Id 
to  wells.  Wells  in  the  Green  Subbasin  may  be  jr.prrdict- 1 and  ;•  li 
wal  er  is  ml  red  at  75  feet  of  depth  ii  s.  1 • areas.  Potential 
supplii  s ari  adequate  for  most  needs,  with  yields  exci  ■ ui:  20  j 

1-  ss  than  20C  " et  of  depth.  Bather  <0  p wells  in  upstreai  ar  as  and 
shallow  11s  in  the  river  valley  alluvium  may  produce  COO-1, 500  npt  . 

All  ;vi  • lei.  - tin  adjacent  Ohio  River  Valley  has  excellent  potci.ti- 1 
for  dev  1 rnment. 

Ground  water  yields  in  both  the  eastern  and  western  regions  of  th< 

Cum!  rland  Subbasi  ari  adequate  for  moderate  development.  However , 
tl  is  ibb:  sin  rally  h<  s the  least  potential  for  future  developm<  nt 
it.  th<  O' . i - RiV'  r Bi  sin.  Well  depths  of  less  than  300  feet  can  produ 
fr  :■  ; '-1  ' r-  . 


VIII  - LAND  AVAILABILITY 


A partial  accounting  for  water  and  related  land  resource  develop- 
ment needs  indicates  that  considerable  pressure  will  be  brought  on  the 
r<  ;ion's  land  base  within  thi  pr  jection  peri  e . Land  nay  not  be 
availabli  tc  satisfy  projected  requirements  soon  after  1000  (Tables  3!, 

35  and  36).  T:  ••  indicj  t<  d shorta  app<  ars  tc  b<  ■■  ost  critical  in  the 
Licking-Re  mucky -Salt,  C iclerlvnd,  Kanawha-Little  Kanawha,  White,  and 
Guyandott<  -Ei  • Sandy-Little  Sandy  Subareas,  More  intensive  and  detailed 
study  is  needed  o adequately  evaluate  the  impacts  of  all  resource 
development  ar.d  .rallis.u  ••  -ltiple  use  patterns.  Likewise,  additional 
st  id;  r c ictivf  capacity  of  other  regions  of  the  Nation  will 

be  needed  to  determine  whether  or  not  some  of  the  projected  requirements 
for  the  Ohio  Basin  can  be  satisfied  in  ether  areas.  Present  and  projected 
land  requirements  are  as  follows: 


1959  2020 
1000  acres 


Cropland 

25,089 

22,325 

Pasture 

16,350 

20,317' 

Fc re st 

U 0,7'8q 

12,000 

Jrbar  ■ B lilt  - ip 

-•  ,015 

9>675 

0-  :rr 

,012 

1 

Total  L?  d R 3 Lred 

91,155 

_ 

109,211 

Total  Land  Area 

103,281 

103,281 

dree  t.  M-  e-  E--  norr.ic 

Demands 

• ■ c u-  : Estimated  future  needs  for  crop  and  pasture 

1;  nd  1 tl  pi  J _ 1 /ears  are  based  largely  on  projected  national 

■ : ments  f r d and  fiber,  The  quantity  of  land  needed  is  alsi 

depend  • p yields  and  intensity  of  land  use.  Both  crop  yields 

and  land  • affected  by  resource  develonment  measures  such  as 


1/  Indue-  s land  ar-  as  ised  for  farmsteads,  rural  nonfarm  residences, 

- ssr  ad  c mr  rcial  ; as,  rural  schools  and  churches,  wastelands,  etc. 

2/  In  ■ ddition,  there  were  9,126  acres  classed  as  cropland  or  pasture 
but  not  used. 

2j  Includes: 

Land  areas  used  for  farmsteads,  rural  nonfarm  residences, 
crossroad  commercial  areas,  rural  schools  ar.d  churches,  waste- 
lands, etc.  - Not  considered  available  for  resource  development 

b . An  incomplete  accounting  of  areas  needed  for  resource  development 
(water  and  land)  for  recreation,  fishing,  flood  prevention,  and 
water  supply  for  various  uses. 
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Proper  use  and  protection  improves  the  land  resource 


flood  protection,  drainage  and  irrigation.  Land  use  becomes  more  in- 
tensive and  crop  yields  are  increased  by  application  of  these  measures. 
Consequently,  production  requirements  can  be  satisfied  on  smaller 
acreages.  Projected  requirements  for  the  Ohio  Region  for  1980  could 
be  met  with  37  million  acres  of  crops  and  pasture  if  resource  develop- 
ments were  held  at  present  levels.  With  maximum  application  of  flood 
protection,  drainage  and  irrigation,  however,  requirements  could  be  met 
with  only  31  million  acres  in  crops  and  pasture  l/. 


Since  maximum  adoption  of  development  measures  and  associated 
management  practices  in  the  projection  period  is  unlikely,  levels  of 
resource  development  somewhat  lower  than  the  maximum  are  projected 
(Tables  37,  38  and  39)*  Total  acreage  of  cropland  and  pasture  under 
the  above  assumptions  is  projected  at  3U.0  million  acres  for  the  Basin 
as  a whole  in  1980,  compared  with  11. U million  in  1959.  This  reduction 
in  acreage  is  possible,  because  of  technological  changes  in  production 
and  increased  water  resource  developnent  even  though  production  require 
ments  are  projected  to  increase  during  the  1959-80  period.  Moreover, 
production  requirements  can  be  met  at  lower  per  unit  cost  to  farmers 
as  a result  of  these  developments. 


Between  I080  and  2020,  increasing  acreages  of  cropland  and  pasture 
will  be  needed  in  spite  of  the  expected  improvements  in  technology  and 
development.  (Figure  7.) 


T j Agricultural  Activity  in  the  Ohio  River  Basin,  lo80-2010:  A 

Projective  Study,  May  10-  0. 


Total  Cropland  and  Pasture  Needs,  Ohio  River  Basin 

1959-2020. 


Figure  7 


Important  shifts  in  production  are  projected  loth  within  and  aron.' 
the  various  subareas  of  the  Basin.  From  the  present  time  to  2020,  a 
steady  upward  trend  in  the  acreage  of  food  crops  may  be  anticipated, 
rising  from  6.1  to  8.3  million  acres  by  2020.  A high  proportion  of 
the  acreage  of  these  crops  will  continue  to  be  located  in  the  Wabas  , 
White,  Scioto,  and  Little  Miami-Great  Miami  Subareas.  Larger  increases 
in  food  crop  acreage  are  more  likely  in  the  Scioto  and  Little  Miami- 
Great  Miami  than  in  any  other  subarea. 

Feed  crops  are  projected  to  decline  slightly  and  ..ill  constitute 
a smaller  proportion  of  total  cropland  and  pasture  acreage.  In  1959 
these  crops  accounted  for  20  percent  of  the  total  acreage  utilised 
crops  and  pasture  and  by  2020  they  are  expected  to  make  up  about  23 
percent.  Feed  crop  acreage  has  become  concentrated  in  the  Wabash  and 
White  Subareas.  These  two  subareas  have  18  percent  of  all  the  feed 
crop  acreage  at  present,  and  are  projected  to  account  for  53  percent  in 
2020. 

Roughage  crops  are  expected  to  decline  drastically  throughout  the 
projection  periods,  dropping  from  about  6 million  acres  in  1959  to 
only  3.1  million  in  2020.  Practically  all  of  the  subareas  share  in 
this  decline  but  the  change  is  especially  great  in  the  eastern  portions 
of  the  Basin. 


The  acreage  needed  for  pasture  fluctuates  during  the  projection 
years,  dropping  by  about  one-third  from  1959  to  1980,  and  increasing 
steadily  by  2000  and  2020.  Miscellaneous  crops  are  projected  to  decrease 
gradually  from  the  present  to  2020.  The  loss  is  relatively  small, 
amounting  to  .about  150,000  acres  or  one-eighth  of  the  1959  acreage. 
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land  available.  On  the  other  nand,  forest  land  will  gain  in  acreage  as 
unsuitable  crop  and  pasture  land  is  returned  to  forest  cover,  as  strip- 
mined  lands  are  reforested,  and  as  other  land  adjustments  are  made. 

The  net  effect  as  projected  in  Tables  3^5  35  and  3&  would  be  a 
gain  of  over  one  million  acres  of  forest  land.  This  does  not  necessarily 
present  a bright  future  for  the  forest  land  situation.  In  fact,  much  of 
the  best  bottomland  and  cove  timber  will  be  claimed  by  water  resource 
development  projects,  both  upstream  and  downstream.  It  is  not  uncommon 
to  divert  some  of  the  best  forest  land  into  suourban  developments.  Much 
of  the  vain  in  forest  land  will  be  in  reclaimed  strip-mined  and  idle 
lands.  Tnis  will  not  soon  replace  high  quality  forest  land  which  is 
lost . 

Available  forest  land  can  provide  increasing  supplies  f wood,  water, 
wildlife,  and  recreation  benefits  to  meet  demands,  tut  c-.l.  if  properly 
d‘.  v lop-  a ana  used. 

Jrtan,  Industrial  and  Related  Purposes:  Urban  areas  u>v  expected 

a:  expand  no  provide  home  sites,  service  and  industrial  development . Ir. 

1 art  as,  :.i  ways  and  recreation  areas  are  expected  t.  require  m re 
1-  -id.  Land  for  these  uses  is  likely  to  come  from  areas  new  devoted  to 
a Tie  Jg  ire  and  forestry.  Diversion  of  farm  and  forest  land  tc  these 
..•••  s ri  d ici  s the  potential  of  the  land  resource  for  production  of  f d, 
i:  - • - i.d  t in:  e r products. 

A>  l.f  million  acres  more  land  will  be  required  for  urban  uses 
i-.  108  that  in  1060,  with  an  additional  3.4  million  by  2020.  Thus,  the 
rb*  land  in  2020  will  be  4.8  million  more  than  in  i960. 

'■  is  r<  Rents  4.7  percent  of  the  103-3  million  acres  of  land  in  the 

0 i par  in. 

I is  ■ xpected  that  related  lands  needed  for  forest  based 

1 (i  .•••!•  1 nl-  • . will  present  any  problems.  Usually  these  are  small 

■ " • ■ .d  - considered  at  the  time  that  studies  are  beir..;  made  on 

pi-  ■ * 1 ' ion.; . 

' - j r Mi  ■ ■ ■■■ : The  land  required  to  meet  projected  surface  coal 

tr  ini:  a.  ■-  nd  t is  di  ndi  nt  on  several  factors.  Coal  demand  is  expected 

to  inert  - sc  a!  out  four  and  onc-half  times  between  i960  and  2010  1/  in 
tne  Onio  Rive  r Basin,  so  coal  will  probably  be  strip-mined  as  long  as 
c on  m ic  ily  feasible.  With  tne  development  of  larger  equipment  many 
acri  s of  land  hav<  been  strip-mined  more  than  once.  Re-mining  of  more 
areas  will  be  made  possible  with  additional  advances  in  techniques  and 
equipment. 

It  is  estimated  that  an  additional  500  thousand  acres  will  be  strip- 
mined  by  1080.  Haul-roads  will  require  an  additional  50  thousand  acres. 
Section  205(c)  of  the  Appalachian  Regional  Development  Act  of  1965 
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declares  tne  intent  of  Congress  to  provide  for  a study  of  a comprehensive, 
long-range  program  for  the  purpose  of  reclaiming  and  rehabilitating 
strip  and  surface  mining  areas  of  the  United  States. 


Impacts  of  Water  and  Related  Land  Resource  Developments 


Total  land  and  water  area  needs  were  not  available  for  inclusion 
in  this  report;  therefore,  tne  full  impacts  of  needed  resource  develop- 
ment cannot  be  assessed  without  further  study  or  information.  Require- 
ments for  upstream  flood  prevention,  irrigation,  drainage  and  rural 
water  supply  were  determined  by  U.S.D.A.  on  a subarea  basis.  Those 
for  recreation  as  determined  by  the  Bureau  of  Outdoor  Recreation  are 
basin-wide.  Otner  requirements  that  will  have  significant  impacts  on 
future  land  use  are  downstream  flood  control,  fish  and  wildlife, 
municipal,  industrial  and  quality  control  water  supplies.  Since  all 
land  needs  data  are  not  obtainable  from  all  agencies,  only  the  total 
basin  aspects  of  that  available  will  be  discussed. 

Flood  Prevention:  Single  purpose  flood  prevention  storage  in 

upstream  areas  of  the  Basin  is  expected  to  require  102,000  acres  by  lo80: 
256,000  acres  by  2000;  and  320,000  acres  by  2020.  The  total  upstream 
flood  plain  land  area  is  approximately  3.0  million  acres.  About  56 
percent  of  the  flood  plain  lands  are  used  for  crop  production.  The 
distribution  and  flood  plain  land  use  by  subbasins  is  snown  in  Table  19. 

The  approximate  1.9  million  acres  of  flood  plain  lands  within 
potential  upstream  watershed  projects  (Table  Lo)  would  bh  protected 
from  the  more  frequent  floods  (3-5  years).  A lesser  level  of  protection 
from  the  larger  storms  (10-50  years)  is  also  provided.  An  annual  increase 
of  $11.8  million  could  be  realized  from  increased  production  and 
intensified  land  use  on  the  flood  plain  area. 

In  addition  to  the  July  1,  1965  program  1/,  lands  required  for 
downstream  flood  control  pools  are  expected  to  increase  by  615,000 
acres  by  2020.  Requirements  for  I98O  and  2000  were  not  made  available. 

Irrigation:  Studies  of  projected  costs  and  returns  to  irrigation 

indicate  that  relatively  small  increases  in  irrigation  of  field  crops 
seem  likely  between  now  and  1980  (Table  22).  Irrigation  of  fruits  and 
vegetables  is  also  expected  to  be  profitable  with  a consequent  increase 
in  tne  proportion  of  these  crops  which  will  make  use  of  supplemental 
water.  Technological  improvements  and  increased  demancs  for  food  and 
fiber  will  make  irrigation  much  more  attractive  to  farmers  by  2000. 

The  acreages  listed  represent  economic  potentials  irrespective  of  ‘.he 
source  of  water  used  for  irrigation.  It  is  expected  that  1.2  million 
acres  of  field  crops  would  be  irrigated  by  2020  if  the  economic 
potential  materializes.  In  about  naif  of  tne  subareas,  irri  -at ion  of 
field  crops  would  not  be  important,  but  major  increases  in  irri  ation 
would  be  expected  in  the  Wabash,  White,  Little  Miami-Great  Miami,  and 
Scioto  areas.  Economic  potentials  will  not  >e  realized  if  water  a rply 
is  unavailable  or  more  costly  than  anticipated. 
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Water  requirements  for  irrigating  this  acreage  would  increase 
accordingly  (Table  23).  Land  areas  needed  for  irrigation  water  storage 
will  be  approximately  10,000  acres  by  I98O;  35j600  acres  by  2000;  and 

65.000  acres  by  2020. 

Drainage : Projections  indicate  that  approximately  4.3  million 

additional  acres  may  be  drained  by  I98O.  Drainage  of  crop  and  pasture 
land  has  been  an  important  source  of  increased  farm  production  in  the 
past  and  can  be  expected  to  contribute  further  to  output  in  the  future. 
Projections  are  based  on  budgeted  costs  and  returns  from  drainage  and 
associated  management  practices.  The  estimates  for  1980,  2000,  and 
2020  in  Table  24  may  be  regarded  as  the  maximum  acreage  on  which  drainage 
would  be  economically  feasible,  assuming  that  limitations  on  capital, 
legal  problems,  and  physical  restrictions  on  off-farm  channel  improve- 
ments can  be  overcome. 

Rural  Community  - Domestic  and  Livestock  - Water  Supply:  Most  of 

the  lands  required  for  this  category  will  be  in  livestock  water  develop- 
ments. Farm  ponds  are  expected  to  be  the  primary  source  of  this  supply. 
About  47,000  acres  are  expected  to  be  converted  to  farm  ponds  by  1980, 

86.000  acres  by  2000  and  112,000  acres  by  2020. 

Recreation:  The  Bureau  of  Outdoor  Recreation  estimates  that  under 

an  average  type  of  development,  the  Basin's  recreation  water  and 
adjacent  land  requirement  would  be  2.2  million  acres  by  I98O;  4.5  million 
acres,  by  2000;  and  6.8  million  acres  by  2020.  These  areas  could  be 
•renter  or  less,  depending  upon  the  intensity  Of  development. 


IX  - NEEDS,  PROBLEMS  AND  POSSIBLE  SOLUTIONS  AS  RELATED  TO  AGRICULTURE 

AND  AGRICULTURAL  PROGRAMS 


The  U.  S.  Department  of  Agriculture  has  responsibility  for 
assistance  in  solving  water  and  related  land  problems  in  the  Basin 
through  its  authorized  programs  for  resource  development.  Watershed 
protection  and  management,  flood  prevention,  outdoor  recreation,  fish 
and  wildlife,  municipal  and  industrial  water  supply,  water  quality, 
irrigation,  rural  community  water  supply  - domestic  and  livestock  and 
agricultural  land  drainage  are  specifically  related  to  agriculture 
and  agricultural  programs. 

Needs  for  outdoor  recreation  were  determined  by  the  Bureau  of 
Outdoor  Recreation;  for  fish  and  wildlife  by  the  Bureau  of  Sport 
Fisheries  and  Wildlife;  and  for  municipal  and  industrial  supplies  and 
water  quality  control  by  the  Federal  Water  Pollution  Control 
Administration. 

Needs  and  Problems 


Land  Use , Treatment  and  Management : The  efficient  use  of  lard  and 

water  is  fundamental  to  the  proper  management  of  these  resources. 
Establishment  of  necessary  treatment  measures  on  the  land  is  also 
vital. 

Erosion  control  and  drainage  are  the  principal  conservation 
problems  on  cropland.  There  are  significant  areas  of  cropland  through- 
out the  Basin  which  should  be  converted  to  pasture  or  forest  use. 

Proper  establishment  and  management  of  pasture  and  forest  to  improve 
covpr  is  the  greatest  need  on  these  lands. 

The  National  Inventory  of  Soil  and  Water  Conservation  Needs  show 
areas  of  cropland,  pastureland  and  forest  which  will  need  conservation 
treatment  by  1975  (Tables  Ll  and  12).  This  inventory  was  made  and 
reported  on  by  States.  Reports  within  the  Basin  were  completed  in  1962 

According  to  these  reports  land  treatment  needs  on  cropland  on 
which  the  dominant  problem  is  erosion  will  amount  to  10.8  million  acres 
Type  of  measures  needed  are  tnose  that  would  provide  a high  degree  of 
runoff  retardation,  reduction  of  sedimentation  hazards  that  would 
adversely  affect  the  installation,  operation  and  maintenance  of 
structural  measures,  and  help  in  keeping  soil  losses  within  allowaole 
limits.  Cropland  on  which  excess  water  is  the  dominant  problem  is 
expected  to  amount  to  8.5  million  acres.  Unfavorable  soil  conditions 
in  the  plant  root  zone  will  be  the  dominant  problem  on  0.6  million 
acres. 

Pasture  land  treatment  needs  by  1975  will  include  such  measures 
ns  pasture  planting  on  U.5  million  acres  and  improvement  of  vegetative 
cover  on  12.2  million  acres. 

Forest  land  treatment  needs  for  1975  include  planting  trees  on 
U.5  million  acres,  improving  existing  timber  stands  on  17.3  million 
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Erosion  depletes  the  land  resource  and  contribute 

reservoir  sedimentation. 


acres,  protection  from  livestock  grazing  on  7.^  million  acres,  intensified 
fire  protection  and  control  on  approximately  22  million  acres,  protection 
from  insects  and  disease  on  9 million  acres,  and  erosion  control  practices 
on  0-9  million  acres. 


By  1980  the  demand  for  lumber  and  wood  products  is  expected  to 
double  and  that  for  pulp  and  paper  products  to  increase  seven-fold. 

These  demands  will  put  a severe  test  on  the  basic  forest  resources. 

At  the  same  time,  demands  on  the  resource  for  forest  recreation,  wildlife 
habitat,  and  watershed  protection  and  management  are  expected  to 
increase  tremendously. 


Of  primary  significance  to  the  above  projections  are  the  facts  that 
(l)  present  hardwood  sawtimber  is  generally  poor  in  quality,  and  (2) 
about  nine  out  of  ten  acres  of  the  commercial  forest  land  are  owned  by 
farmers  or  by  miscellaneous  private  groups.  As  a whole,  these  groups 
do  not  manage  their  forest  lands  as  well  as  those  who  manage  the 
industry-owned  or  public-owned  lands. 


Many  of  these  needs  apply  to  lands  owned  by  farmers,  housewives, 
business  and  professional  people,  and  wage  earners- -in  all,  up  to 
700,000  owners.  Most  of  these  forest  landowners  are  devoting  full 
time  to  other  than  multiple,  or  even  single,  use  of  their  forest  land. 
Many  do  not  have  enough  timber  individually  to  warrant  hiring  a forester 


even  on  a part-time  basis. 


A 


Tnus  there  is  a strong  need  to  extend  and  intensify  technical 
forestry  service  if  demands  for  goods  and  services  of  forest  land  are 
to  De  met  in  the  projection  years  to  £020.  Unless  there  is  considerable 
improvement  in  managing  small  forests,  there  is  no  reason  to  believe 
that  the  1975  needs  listed  above  will  be  met;  and  there  is  a special 
urgency  here  since  forest  goods  and  service  demands  cannot  be  satisfied 
by  short-term  measures.  Also,  pockets  of  rural  poverty  exist  in  many 
forested  areas  witnin  the  Basin. 


Management  increases  forest  productivity. 


On  the  one  acre  in  ten  of  forest  land  that  is  industry  or  public- 
owned,  there  is  also  a need  for  stepped  up  effort  even  above  the 
intensive  management  now  practiced.  For  example,  tne  5 >lt>8  surface 
acres  of  water  and  the  7,803  acres  of  related  land  on  9 National  Forests 
within  the  Basin  are  inadequate  in  view  of  the  unsatisifed  demand  of 
105.it  million  recreation  visits  in  i960.  A projection  of  971.3  million 
recreation  visits  in  2020  points  to  the  urgency  for  minimum  development 
of  ,5 '5  surface  aert  s f watt  r and  55  j*  50  acres  of  related  land  by 
f or  ) witnin  th<  si  Rati  nal  F r<  sts  (Table  L7).  There  is  a need  1 r 
additional  watersh* d protection  and  management  in  the  headwaters  of 
the  Ohio  River. 
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Works  of  improvement  consisting  of  road  and  trail  construction, 
rights-of-way  for  utility  and  transmission  lines,  pipelines,  etc; 
mining;  and  urban  and  suburban  development  result  in  vegetative 
disturbances.  Sucn  works  of  improvement  expose  bare  soil  which  is 
subject  to  sheet  and  gully  erosion  and  accelerates  problems  of  down- 
stream sedimentation.  Revegetative  and  other  protective  measures  are 
essential  to  stabilize  tnese  areas. 

Strip-mining  for  coal  has  left  vast  acreages  of  land  denuded  of 
vegetation  and  in  a nonproductive  capacity.  It  is  estimated  there  are 
approximately  7^3,000  acres  of  land  that  have  been  stripped  for  coal 
production  in  tne  Basin  (Table  15 ).  Some  of  these  lands  have  been 
stripped  more  than  once.  In  addition  to  causing  pollution  by  sedimen- 
tation, many  of  these  areas  contribute  to  acid  pollution  of  the  streams 
rendering  them  unfit  for  many  uses.  Access  and  haul  roads  associated 
with  the  mining  operations  also  add  to  the  problem.  'An  additional 
500,000  acres  are  expected  to  be  stripped  by  1980.  Associated  haul 
roads  will  affect  an  estimated  35,000  acres. 

Flood  Prevention:  In  addition  to  those  damages  reduced  by  the 

7l  authorized  watershed  projects  there  is  a residual  of  $53-1  million 
ai  nual  flood  damages  in  upstream  areas.  With  no  further  water  resource 
development,  these  are  expected  to  increase  to  $68.3  million  by  I98O, 
to  $90.9  million  by  2000,  and  to  $116.6  million  by  2020  (Table  21).  The 
amount  and  type  of  damages  vary  from  subbasin  to  subbasin.  Remaining 
damages  are  highest  in  the  Wabash  Subbasin  ($l6.1  million)  and  are  the 
lowest  in  the  Salt  Subbasin  ($0.21  million)  (see  Figure  8).  They  are 
on  floodplains  comprising  cropland,  pastureland,  woodland,  urban  areas, 
and  transportation  facilities.  Damages  are  primarily  to  urban  areas 
and  transportation  facilities  in  tne  eastern  portion  of  the  Basin  while 
they  are  more  of  an  agricultural  nature  in  the  western  portion. 


Table 

20  snows  both 

the  amount 

and  type  of  ups 

itream  damages  \ 

3y  subbasin 

Irrigation:  Irrigation  land  and  water  needs  throughout 

the 

Basin 

are  as  follows 

Area 

Water  Bumped 

Surface 

Ground 

Year 

Irrigated 

Avg.  Year 

Driest  Year 

Storage  1/ 

Water 

Acres 

Acre 

F<  , ■ 

1980 

215,000 

111,100 

161,700 

89,700 

; ,000 

2000 

871,000 

393,900 

585,600 

325,000 

260,000 

2020 

1,119,600 

765,100 

1,111,800 

609,800 

505,000 

SO'JRCE 

: USDA  data 

Irrigation  needs  will  vary  considerably  from  location  to  location 
with  the  Wabash  Subarea  having  the  greatest  and  the  Guyandotte-Big  Sandy 


TJ  Does  not  includi  si  rage  losses  to  seepage  and  evap  rati  i . 


Present  Average  Annual  Damage  Showing  Possible  Solution  by  Upstream 

Developments 


L. 


Allegheny 

Monongahela 


Muskingum 


Li*. tie  Kanawha 


Littlf  Miami 


•,*.  Mi  - i 


C .uni  « • rl'i  nd 


Obi  ; River  Min  r 
Tributaries 


(collar  damn,-  in  millions) 

Fi  • ire  8 

Damage  reduction  by  authorized  projects 
V77A  Damage  in  potentially  feasible  projects 

[=□  Damages  in  upstream  watersheds  that,  do  not  appear  to  have  project  potential 


Little  Sandy  having  the  least.  Present  and  projected  cropping  patterns 
to  meet  the  demand  for  food  and  fiber  along  with  historical  drougnt 
occurrences  were  the  deciding  factors  in  the  determination  of  these 
needs.  Tables  22  and  23  show  the  distribution  of  the  areas  to  be 
irrigated  and  the  irrigation  water  needs  by  subareas. 

Agricultural  Drainage:  Tnere  are  approximately  6 million  acres 

of  farm  land  in  the  Basin  which  need  some  degree  of  drainage  improvement. 
Many  of  these  acres  will  continue  to  be  drained  by  local  owners  as 
flood  prevention  and  major  outlets  are  provided.  This  development  is 
usually  regulated  by  the  need  for  increased  production  and  efficiency 
of  farm  operations.  Expected  growth  in  the  demand  for  food  and  fiber 
will  materially  influence  the  economic  feasibility  of  drainage.  The 
overall  economic  potential  for  agricultural  land  drainage  will  be 
I5.3  million  acres  by  1980,  16.2  million  acres  by  2000  and  16.6  million 
acres  by  2020  (Table  24).  Tnese  estimates  include  the  11  million  acres 
now  considered  adequately  drained. 

The  elimination  of  prolonged  flooding  is  often  a prerequisite  to 
successful  drainage.  In  some  areas  multiple  purpose  channels  are 
designed  for  both  drainage  and  flood  control.  The  lack  of  outlets  of 
sufficient  depth  and  capacity  is  a problem  closely  related  to  flood 
prevention.  Adequate  floodwater  channels  would  ordinarily  fulfill  tne 
requirements  for  drain  outlets.  Navigation  channels,  locks  and  other 
impoundments  along  the  main  stem  and  major  tributaries  of  river  systems 
tend  to  raise  water  levels  to  heights  that  impair  drainage  outlets. 

This  problem  is  usually  considered  and  adjusted  during  detailed  project 
evaluations. 

Recreation:  Basin  comprenensive  studies  show  remaining  unsatisfied 

recreation  needs  to  be  105.4  million  at  the  present  time  (i960  base). 

The  projected  needs  are  to  be  332.3  million  by  I98O;  651.9  million  by 
2000;  and  971.3  million  oy  2020.  Recreation  needs  and  problems  are 
covered  in  Appendix  H,  Prospective  Outdoor  Recreation  Demands  and  Needs 
Study  of  the  Ohio  River  Basin.  Needs  and  problems  are  developed  and 
shown  on  a subarea  oasis.  It  is  recognized  that  considerable 
opportunities  exist  for  meeting  a portion  of  these  needs  in  upstream 
areas. 


Fie.!,  .nd  Wildll:'-  : Fish  and  wildife  needs  and  problems  arc 

covered  in  detail  in  Appendix  G,  Fisi.  and  Wildlife  Rcsourc1  s of  the 
Ohio  Riv  r F'  si:  . Bi  sin-vid<  msatisfied  fishing  needs  in  terms  of 
estimated  man  days  of  fisnin  will  be  3.1  million  ly  1980  and  11.8 
million  by  2010.  Addi'  I 1 h mt  i:.  needs  in  terms  of  estimated  man 
days  of  hunting  will  be  ^.4  million  by  1080  and  5.7  million  by  2010. 
Those  needs  win  developed  by  nydroloyic  subbasins  and  portions 
thereof  in  the  Several  States  or  Commonwealths.  No  attempt  was  made 
to  identify  them  with  either  downstream  or  upstream  areas. 
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Water  Supply 

Rural  Community  - Domestic  and  Livestock:  Water  needs  for  the 

rural  community  - domestic  and  livestock  - are  expected  to  fluctuate. 
Requirements  for  farm  domestic  (household)  uses  will  decrease  slightly 
for  the  entire  Basin,  although  needs  in  some  subareas  will  rise  because 
of  growing  per  capita  water  use.  The  Basin-wide  needs  will  be  39*1  mgd 
in  I98O;  37.4  mgd  in  2000;  and  35.6  mgd  in  2020.  Water  needs  for  rural 
nonfarm  uses  are  expected  to  rise  as  both  population  and  per  capita  use 
ontinue  to  grow.  Nonfarm  domestic  needs  will  be  673.2  mgd  in  I98O; 

793.9  mgd  in  2000;  and  934.4  mgd  in  2020.  Increased  water  supplies  for 
livestock  will  be  required  throughout  the  Basin,  because  of  rising 
production  and  changes  in  production  technology.  Livestock  require- 
ments will  be  129.2  mgd  in  1980;  193*9  mgd  by  2000;  and  258.2  mgd  by 
2020.  Tables  25  and  26  include  water  needs  for  the  rural  community  by 
subareas. 

Municipal  and  Industrial:  Water  supply  studies  indicate  early 

needs  for  both  ground  water  and  surface  water  developments  throughout 
the  Basin.  It  is  expected  that  more  than  I50  problem  areas  either 
exist  or  will  develop  by  1980.  Without  further  development  these 
problem  areas  will  increase  many  fold  by  2000  and  2020.  In  addition  to 
locations  studied  by  the  Federal  Water  Pollution  Control  Administration, 
U.S.D.A.  study  inventories  revealed  about  400  small  towns  and  rural 
communities  now  have  or  soon  will  experience  significant  water  supply 
problems. 

Water  Quality  Control:  More  than  200  communities  of  the  Basin  are 

expected  to  have  organic  quality  control  problems  by  1980.  These  areas 
will  increase  considerably  by  2000  and  2020  unless  further  development 
and  treatment  takes  place. 

Of  the  eight  major  categories  of  water  pollutants  1/,  five  could 
originate  in  part  on  agricultural  land  and  contribute  to  pollution  in 
the  Ohio  River  Basin.  These  categories  are:  sediment,  plant  nutrients, 

waste  with  high  oxygen  demands,  infectious  agents  and  exotic  organic 
chemicals. 

Sediment  pollution  creates  problems  for  recreation,  fish  and 
wildlife,  and  municipal  and  industrial  water  supply  development.  It 
not  only  impairs  full  use  of  these  purposes,  but  requires  expensive 
corrective  treatment.  Critical  silt  source  areas  could  significantly 
affect  both  local  and  Basin-wide  developments. 

Plant  nutrients,  particularly  phosphorus  and  nitrogen,  are  used 
extensively  on  agricultural  lands  in  the  Ohio  River  Basin.  These 
nutrient  elements,  are  ’Iso  present  in  effluents  from  secondary  sewage 
treatment  plants.  Nitrogen  generally  moves  in  solutions,  but  the 
phosphates  are  largely  absorbed  on  clay  particles  that  may  be  transported 
as  sediment.  On  the  average,  1,000  tons  of  top  soil  contains  1,000  pounds 
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of  phosphorus.  Land  practices  that  control  erosion  reduces  phosphoru: 
pollution  to  rivers. 


Waste  with  high  oxygen  demand  could  arise  from  plant  residue  and 
animal  manures  that  are  carried  hy  flood  water  from  farms  to  the  river. 
Livestock  wastes  do  not  receive  treatment  as  do  human  wastes.  One 
animal  unit  is  considered  equal  in  waste  production  to  l6  humans. 

Field  observations  have  indicated  that  a fecal  coliform/fecal 
streptococcus  ratio  of  less  than  one,  indicates  pollution  is  from 
animal  origin.  Infectious  agents  may  he  associated  with  fecal  effluents 
thus,  farm  livestock  could  contribute  to  pollution  from  this  source. 

Exotic  organic  chemicals,  such  as  insecticides  and  herbicides  now 
widely  used  on  farms  in  the  protection  of  crops  and  livestock,  have 
frequently  been  held  responsible  for  fish  and  wildlife  kills  in  streams 
and  lakes  where  traces  of  these  chemicals  have  beer:  detected.  Much 
needs  to  be  learned  about  the  movement  of  these  chemicals  from,  the 
point  of  application  to  the  streams.  The  Ohio  River  does  receive  drainage 
from  large  areas  of  highly  commercialized  agriculture. 

Forest  Based  Industries:  At  the  present  time  there  are  9 pulp  ar.d 

paper  manufacturing  plants  in  the  Ohio  River  Basin.  These  are  usually 
heavy  users  of  water  and  are  located  in  the  following  subareas: 

Allegheny  1,  Ohio-Cincinnati  1,  Scioto  2,  Little  Miami-Great  Miami  1, 
Muskingum  1,  White  1,  and  Wabash  2.  All  of  the  above  have  paper  mills 
integrated  in  their  operations.  Total  capacity  of  these  sills  is 
1,185  tons  of  pulp  per  2b-hour  day.  Actual  production  is  estimated  at 
88$  of  capacity  or  approximately  1,0L0  tons  of  pulp  per  day.  Ale-;, 
there  are  many  secondary  industries  using  processed  wood  pulp  r 
purchased  paper  in  the  manufacture  of  their  products. 

The  fiber,  filler,  and  chemicals  in  pulp  mill  • fluent  cause  water 
pollution  if  not  recovered  and  are  allowed  t enter  the  strea:  . While 
usually  not  harmful  to  human  health,  they  are  harmful  f : aquatic  life 
and  can  cause  obnoxious  odor,  color,  and  ur. nightly  condi ’ i : ...  Die 
degree  of  this  pollution  is  • - in  based  on  the  pulping  process  used, 
whether  bleaching  is  done,  and  if  paper  manufacture  is  integrated  in 
the  mill.  Many  of  the  pulp  and  paper  mills  are  contributing  to  stream 
pollution.  Secondary  industries  also  contribute  to  water  pollution; 
the  amount  varying  with  product  manufactured  and  efficiency  of  the  plants. 

In  attempting  to  arrive  at  the  water  requirements  and  adequate 
pollution  control  of  the  pulp  and  paper  industry,  it  is  impossible  to 
assess  each  mill,  to  project  where  mills  will  be  located,  or  the  process 
they  would  employ.  For  preliminary  estimates  the  Federal  Water  Pollution 
Control  Administration  suggests  that  a flowage  rate  of  1 cfs  of  water 
per  ton  of  daily  pulp  production  be  used.  This  would  include  water 
supply  and  adequate  pollution  control.  These  figures  are  sometimes 
used  for  preliminary  sit<  evaluati  ms.  Actual  water  requirements  should 
be  based  on  detailed  study. 
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Based  on  this  preliminary  estimate  figure  a mill  producing  250 
tons  of  pulp  daily  would  require  162  million  gallons  of  water  per  day 
and  nearly  59  billion  gallons  per  year.  Water  required  to  process  the 
Basin's  pulpwood  production  would  amount  to  approximately  685  billion 
gallons  in  I98O;  1,520  billion  gallons  in  2000;  and  2,b00  billion 
gallons  in  2020. 

Tentative  Solutions 

Solutions  to  flood  prevention,  drainage,  irrigation  and  land 
treatment  needs  through  additional  resource  development  are  expected  to 
be  governed  by  their  effects  on  individual  farmer  investments,  rural 
community  economies  and  downstream  improvements  until  aroui.c  2000. 

Region  and  nation-wide  demands  for  food  and  fiber  will  determine  the 
rate  of  these  resource  developments  after  about  2000.  Developments  for 
services  such  as,  recreation,  fish  and  wildlife,  and  water  supply  are 
expected  to  respond  to  the  pressures  brought  on  by  population  growth 
and  economic  development. 

The  accomnlishments  of  existing  programs  of  the  U.  S.  Department 
of  Agriculture  are  considered  in  finding  solutions  to  water  and  related 
land  r< so  irce  problems  and  needs.  It  is  the  intent  of  this  section  to 
appraise  in  a general  way  the  opportunities  for  development  which  might 
contribute  to  the  satisfaction  of  the  various  needs  and  problems  and  to 
point  to  the  necessity  for  further  and  more  detailed  study. 

r.v  production  of  food  and  fiber  in  the  Basin  requires  proper 
mana  ;emen1  • nd  tr< atnent  of  all  the  lands.  Conservation  treatment  on 
cropland,  pasture  and  forest  with  practices  to  limit  the  coil  loss 
and  utilize  moisture  are  expected  to  be  accomplished  on  more  than  50 
millioi  ■ cr  s by  2020.  The  application  of  these  practices  by  farmers 
and  ■■  1'  - down*  rs  will  cost  approximately  $l£  billion. 

Whc n land  shortages  develop,  internal  shifts  in  major  land  use  are 
possible  which  mi  ht  make  more  land  available  for  crop  production  or 
other  essential  uses.  For  example,  consideration  could  be  given  to  a 
shift  of  forest  lands  in  Capability  Classes  1 / I- IV  into  cropland.  This 
would  provide  9 million  acres  of  new  cropland  if  needed.  At  the  same 
time,  3 million  acres  of  cropland  in  Classes  V-VIII  could  be  converted 
into  woodland.  In  this  case,  a net  gain  of  6 million  acres  of  cropland 
coiold  result  from  this  type  of  land  use  change.  However,  the  impacts 
of  such  major  land  use  changes  on  resource  development  could  be 
significant  and  require  more  detailed  study. 

The  study  identified  about  600  potentially  feasible  watershed 
projects  in  the  upstream  areas.  See  Plate  5 and  Table  32.  The  Wabash 
Subbasin  has  the  largest  number  (198),  while  the  Little  Kanawha  has 
the  smallest  number  (2).  These  potentially  feasible  projects  could 
reduce  existing  upstream  flood  damages  by  $30.7  million  annually, 
leaving  a residual  of  $22.3  million  in  non-project  area.  For  a subbasin 

1/  The  land  capability  classification  is  an  interpretive  grouping  of 
soils  made  primarily  for  agricultural  purposes. 
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breakdown,  see  Figure  8.  Also,  the  opportunity  to  realize  $1^.8 
million  annually  through  more  intensified  and  changed  land  use  would 
be  possible  on  the  protected  flood  plains.  These  projects  with  flood 
prevention  cost  of  about  $778  million  would  contain  3-5  million  acre 
feet  of  floodwater  storage,  172,600  acre  feet  of  sediment  storage  and 
6,328  miles  of  channel  improvements.  They  would  protect  1.9  million  ; 
of  flood  plain  land.  In  addition  to  flood  prevention,  the  watershed 
projects  have  storage  and  surface  area  capabilities  which  would  help 
meet  many  of  the  Basin's  other  water  needs. 


Multipurpose  reservoir  - flood  prevention  and  municipal  water  supply. 


Close  cooperation  and  action  by  industry,  farmer  and  other  private 
owner,  as  well  as  public  agencies  can  very  materially  aid  in  the  solution 
of  the  problem  of  satisfying  demands  for  goods  and  services  from  forest 
land  including  quality  water  and  wood.  An  enlightened  and  interested 
group  of  up  to  700,000  small  forest  landowners  is  the  only  solution  to 
better  forest  resource  conditions  in  this  Basin. 

Increased  participation  by  individual  forest  landowners  in  such 
industry  programs  as  "American  Tree  Farm  System,"  "Busy  Acres,"  "Keep 
Green"  Campaigns,  and  "Tree  Farm  Families"  is  essential. 

Strengthened  State  forestry  organizations  for  providing  additional 
technical  assistance  to  private  owners  are  essential  to  solving  forest 
problems  in  the  Basin.  The  Cooperative  Forest  Management  Act  of  1950 
and  the  Watershed  Protection  and  Flood  Prevention  Act  of  I95U  (P.L.  56c) 
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enable  the  Forest  Service  and  State  Foresters  to  provide  technical 
service  to  small  tract  owners.  Forestry  practices  of  the  Agricultural 
Conservation  Program  provide  financial  assistance  to  these  small  forest 
landowners.  Also  heavily  involved  are  State  Extension  Foresters,  Soil 
Conservation  Service,  Soil  Conservation  District  supervisors  and  county 
agents. 

Increased  public  agency  participation  in  solving  resource  problems 
is  also  essential.  A direct  partial  solution  is  illustrated  by  Tables 
27  and  U3- 

Probable  Development 

Trends  in  watershed  project  development  over  the  past  decade, 
with  special  consideration  given  to  progress  in  the  latter  years,  form 
the  basis  on  which  the  probable  development  of  potentially  feasible 
projects  was  projected.  Another  significant  consideration  was  resource 
development  needs  and  the  apparent  urgency  of  their  solution. 

Considering  probable  extent  and  timing  of  the  development  of  these 
potential  watersheds,  it  is  estimated  that  38  percent  would  be  implemented 
by  1980,  another  U8  percent  by  2000,  and  the  remaining  lU  percent  by 
2020.  Such  a development  program  would  offer  significant  opportunities 
toward  meeting  the  needs  and  problems  for  upstream  flood  prevention; 
irrigation;  agricultural  drainage;  recreation;  fish  and  wildlife;  and 
water  supply  for  municipal  and  industrial  and  rural  community  uses; 
and  water  quality  control.  The  allocation  cf  these  developments  to 
specific  purpose  or  use  is  beyond  the  scope  of  this  study.  However, 
the  following  general  appraisal  of  the  watershed  capabilities  show 
the  potential  for  meeting  problems  and  needs  through  upstream  projects. 

The  development  of  230  (38  percent)  projects  by  I98O  could  reduce 
$15.3  million  in  average  annual  flood  damages  through  the  storage  of 
1.3^  million  acre  feet  of  floodwater,  182,000  acre  feet  of  sediment 
and  construction  of  2,1405  miles  of  channels  at  a cost  of  about  $306 
million.  Protection  will  be  provided  on  713*000  acres  of  flood  plain 
lands.  In  addition  to  flood  damage  reduction,  these  projects  would 
offer  the  opportunity  to  develop  88,800  acres  of  wati  surfaci  and 
133>300  acres  of  land  area  for  outdoor  recreation  and  fish  and  wildlife 
al  a cost  of  $151*  million.  These  water  and  land  ar(  as  would  he  capable 
of  meeting  either  ii.  cat, bination  or  separately  LL  : illi  n.  recreation, 
fishing  or  hunting  days.  Another  development  potential,  which  would  b< 
in  addition  to  flood  prevention,  is  the  opportunity  to  store  o00,000 
acre  feet  of  water  supply  at  a cost  of  about  $75*0  million.  The  cost  of 
nddi'  i ni  1 si  ••••  is  i < s<  d a.  .ltipl-  p up  is i d v<  lopt  ents  in 
conjunction  with  flood  prevention.  Municipal  and  ind  istrial,  r :r<  tion, 
water  quality  and  other  water  user  interests  are  expected  to  share  in 
this  additional  stora  • . I:  some  cases  two  or  more  interests  might 
compatibly  isi  ( 1 saa  wi  r s ire  i.^.,  recreati  1 and  supplemental 
water  supply. 


The  additional  probable  developments  by  2000  would  r-duce  upstream 


Controlled  release  of  floodwater 


flood  damages  t>y  25.3  million  dollars  annually  or  900,700  acres  of 
flood  plain  land,  store  227,000  acre  feet  of  sediment,  and  store  I.67 
million  acre  feet  of  floodwater  at  a cost  of  approximately  $37!  million 
They  would  include  3,037  miles  of  channel  improvements.  In  addition 
to  flood  protection,  they  would  contain  111,000  acres  of  water  and 
171,000  acres  of  land  whir-'  ould  satisfy  57  million  recreation, 
hunting  or  fishing  days  or  a combination  thereof,  costing  about  $196 
million.  As  in  the  previous  development  period,  water  supply 
potential  would  be  238,700  acre  feet  at  a cost  of  around  $30.0  million. 


It  might  be  reasonable  to  expect  that  all  potentially  feasible 
watershed  projects  would  be  developed  by  the  year  2020.  If  such  is  the 
case,  the  last  projection  period  developments  would  further  reduce 
average  annual  flood  damages  by  $8.5  million  on  262,700  acres.  The 
storage  of  63,100  acre  feet  of  sediment  and  183,000  acre  feet  of  flood- 
water  and  the  improvement  of  886  miles  of  channels  would  cost  about 
$98  million.  Recreation  and/or  hunting  and  fishing  opportunities  would 
be  realized  on  31,700  acres  of  water  and  52,000  acres  of  land  with  a 
capacity  to  satisfy  17.3  million  recreation  days  at  a cost  of  about 
$5l •!  million.  Water  supply  storage  would  amount  to  160,000  acre  feet 
at  a cost  of  $20.0  million. 


In  appraising  upstream  watershed  potential  throughout  the  Basin 
all  areas  were  considered.  Resource  development  potential  was  estimated 
for  watersheds  that  did  not  appear  to  have  project  potential.  Storage 
and  water  surface  area  capabilities  in  these  areas  are  substantial  and 


could  play  an  important  part  in  the  Basin's  development.  The  first 
consideration  in  appraising  this  potential  was  flood  prevention. 
However,  there  are  many  opportunities  for  satisfying  other  purposes. 
There  are  approximately  3,300  potential  structure  sites  capable  of 
storing  12.9  million  acre  feet  with  surface  areas  averaging  115  acres 
per  site  (Table  33)-  Development  costs  were  not  estimated  but  would 
be  somewhat  greater  than  for  multiple  purpose  storage  in  conjunction 
with  flood  prevention. 


• Unsatisfied  needs  for  flood  control  cannot  be  fully  met  by 
economically  feasible  watershed  projects.  Land  treatment  and  structural 
measures  installed  by  individuals,  local  and  state  agencies  may  be 
found  feasible  in  controlling  localized  flooding  or  on-site  erosion 
problems.  Acceleration  of  existing  programs  with  more  emphasis  on 
multiple  purpose  developments  under  P.L.  566  would  facilitate  the 
development  of  potential  projects  and  help  justify  a number  of  projects, 
that  do  not  show  potential  at  this  time.  Further  study  would  have  to 
be  done  in  these  areas  to  determine  scope  and  feasibility.  The  Resource 
Conservation  and  Development  Projects  that  are  authorized  in  some  parts 
of  the  Basin  will  facilitate  getting  these  studies  underway. 


*****  ^ 


Cropland  treatment  and  management  plays  an  important  role  in  watershed 

protection. 


Accelerated  land  treatment  under  the  Soil  and  Water  Conservation 
District  Program  will  make  a significant  contribution  toward  meeting 
the  land  treatment  needs  of  the  Basin.  The  cropland  treatment  will 
involve  using  a cropping  system  along  with  structural  and  management 
measures  to  improve  watershed  hydrologic  conditions.  Likewise,  forest 
and  pasture  land  will  involve  proper  management,  protection,  and  land 
use  practices. 

Land  treatment  measures  applied  under  intensified  programs,  such 
as  P.L.  566  upstream  watershed  projects,  are  estimated  to  reduce 
sediment  yields  from  the  treated  area  by  10  percent  to  30  percent. 
Floodwater  retarding  reservoirs  in  these  upstream  watersheds  are  designed 
to  provide  full  effectiveness  for  a minimum  period  of  5 0 years. 

Additional  capacity  is  provided  to  offset  the  depletions  due  to  the 
accumulation  of  sediment  within  the  reservoir.  These  structural  measures, 
in  conjunction  with  land  treatment  measures,  offer  an  effective  means 
of  reducing  the  sediment  yield  from  the  area  controlled  and  thereby 
reducing  the  sediment  damages  within  the  watershed.  It  is  estimated 
that,  the  combination  of  land  treatment  and  an  adequate  system  of 
floodwater  retarding  structures,  will,  reduce  sediment  damages  in 
watersheds  by  50  to  75  percent.  Specific  studies  reveal  the  tremendous 
effect  this  combination  has  in  reducing  sediment  yields.  For  example, 
land  treatment  practices  and  floodwater  retarding  structures  in  the 
Salem  Fork  Basin,  West  Virginia  reduced  the  annual  sediment  load  from 
approximately  0.184  acre  feet  1/  per  square  mile  in  1956  to  only  0.0l8 
acre  feet  1/  per  square  mile  in  i960  2 /. 

Farm  ponds  play  a significant  role  in  watershed  management.  In 
addition  to  their  primary  functions  of  livestock  water  supply, 
recreation,  fish  and  wildlife,  and  fire  protection,  farm  ponds  have 
beneficial  effects  on  downstream  areas  through  the  reduction  of  sediment 
and  storm  runoff.  It  is  estimated  that  an  additional  83,000  ponds  with 
surface  areas  of  47,000  acres  and  storing  180,000  acre  feet  of  water 
will  be  built  by  1980.  Another  75,000  ponds  with  39,000  acres  of 
surface  and  storing  160,000  acre  feet  of  water  are  expected  to  be 
completed  by  2000.  By  2020  still  another  48,000  ponds  are  estimated 
to  be  built  with  105,000  acre  feet  of  storage  and  26,000  acres  of  water 
surface. 

Concerted  effort  from  all  interests  must  be  directed  toward  improve- 
ment of  the  quality  of  available  water  if  all  needs  by  the  years  2000 
and  2020  are  to  be  met.  Much  of  this  effort  is  needed  on  farmer  owned 
and  miscellaneous  private  forest  lands,  since  they  occupy  many  of  the 
important  watersheds. 

To  accomplish  proper  management  of  forest  lands,  an  accelerated 
program  of  watershed  management,  rehabilitation,  and  protection  should 


1 /.  Assuming  a density  of  60  lbs.  per  cubic  foot. 

2/.  Schneider,  W.  J.,  et  al,  I965,  Water  Resources  of  the  Appalachian 
Region  - Pennsylvania  to  Alabama  - U.  S.  Geological  Survey  Hydrologic 

Atlas  HA- 198 . 
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be  carried  out.  This  includes  measures  to  stabilize  gullies  and  channel 
control  sheet  erosion,  and  erosion  on  roads  and  trails.  Also  included 
are  measures  to  restore  vegetative  cover  to  strip  mine  spoil  banks  to 
halt  erosion,  stream  silting,  and  acid  wat<  r pollution.  These  measures 
should  be  aimed  at  preventing  accelerated  erosion  and  vater  pollution 
at  its  source  as  a more  effective  and  less  costly  method  than  attempting 
to  cure  it  after  it  has  occurred. 


Forest  land  watersheds  in  good  hydrologic  condition  are  a necessary 
supplement  to  the  structural  water  supply  and  flood  control  facilities. 
Forest  cover  in  good  condition  will  retard  the  runoff  from  storms, 
prevent  soil  erosion,  and  improve  water  quality.  Good  forested  watershed 
help  to  increase  percolation  of  rainfall  which  prolongs  periods  of  stream 
flow  and  adds  to  the  supply  of  water  to  underground  aquifers.  Watershed 
improvement  is  accomplished  through  various  land  treatment  measures 
including  tree,  grass  and  shrub  planting;  contour  trenching;  timber 
stand  improvement;  improved  harvesting  practices;  and  livestock  and 
wildlife  grazing  control.  A future  goal  should  be  to  put  many  more 
acres  of  privately  owned  forest  land  under  proper  watershed  management. 
Fire  protection  and  control  along  with  insect  and  disease  control 
should  be  of  major  concei’n  and  increased  wrhere  necessary. 


On  the  alert  - protecting  the  watershed  from  fire. 
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Sufficient  data  to  define  specific  problems,  evaluate  impacts  and 
determine  probable  solutions  to  water  pollution  from  agricultural 
activities  are  not  available  from  the  framework  study.  In  order  to 
obtain  the  information  needed  for  a complete  evaluation  of  these  sources 
of  pollution,  further  study  on  a project  basis  will  be  required. 

Water  and  related  land  resource  needs  are  Basin-wide.  These 
have  been  tabulated  by  both  economic  subareas  and  hydrologic  subbasins 
as  previously  discussed.  Tentative  solutions  have  been  determined 
by  hydrologic  subbasins  in  keeping  with  current  resource  development 
programs.  Those  needs  and  problems  which  were  developed  by  subareas 
have  been  prorated  into  subareas  for  the  sake  of  arriving  at  possible 
solutions,  i.e.,  drainage,  irrigation,  and  recreation.  In  some  cases, 
subbasin  development  quantities  exceed  similarly  named  subarea  needs 
since  the  subbasin  encompassed  a larger  land  area  than  the  subarea. 
Tentative  solutions  to  needs  and  problems  in  terms  of  USDA  development 
programs  by  subbasins  follow: 
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Irrigation  and  drainage  are  both  within  and  outside  watershed  projects  and  generally  in 
the  same  distribution  as  project  areas  are  to  the  overall  subbasin  area.  See  Table  UU . 
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Data  shown  in  outside  potential  watershed  projects  includes  National  Forest  developments 
which  may  or  may  not  be  in  potential  watersheds. 

Irrigation  and  drainage  are  both  within  and  outsid'  watershed  projects  and  generally  in 
the  same  distribution  as  project  areas  are  to  the  overall  subbasin  area.  See  Table  LL. 
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X - CONCLUSIONS 


1.  With  resource  development  expected  to  move  ahead  at  a high  rate, 
agricultural  lands  appear  to  be  available  to  meet  expected  demands 
until  about  2000.  Beyond  this  date  the  situation  changes  to 
marginal  to  deficient  and  an  increase  in  land  utilization  in  other 
water  resource  regions  appears  necessary.  Shifts  between  major 
land  uses  in  accordance  with  capabilities  of  the  land  may  be  helpful 
also. 

2.  An  increase  in  the  multiple  use  of  land  involving  recreation,  fish 
and  wildlife,  forests  and  agriculture  must  be  employed  to  meet  the 
increasing  requirements  for  land. 

3.  The  opportunities  for  developing  water  and  related  land  resources 
in  the  upstream  areas  are  generally  good  to  excellent.  Reservoir 
sites  for  multiple  use  storage  are  available  and  appear  feasible. 

4.  Water  yields  appear  to  be  adequate  for  farm  and  rural  non- farm 
demands.  The  quality  is  generally  adequate. 

5.  Water  supply  for  recreation  and  fish  and  wildlife  is  exceeded  by 
demands  at  present.  Water-based  recreation  and  fish  and  wildlife 
developments  in  many  of  the  Basin's  streams  and  some  of  its  ponded 
waters  are  impeded  by  pollution. 

6.  Proper  land  use,  treatment  and  management  are  essential  to  the 
conservation,  production,  and  sediment  reduction  needs  of  the 
Basin.  In  areas  where  water  resource  projects  are  planned,  the 
rate  of  accomplishment  of  land  treatment  measures  should  be 
accelerated.  New  techniques  and  programs  are  needed  to  control 
erosion  in  expanding  urban  areas,  other  construction  areas  and 
areas  of  chronically  high  silt  oroduction. 
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7.  Many  shifts  into  and  out  of  forest  cover  are  expected  to  occur. 

While  a net  gain  is  projected,  some  of  the  best  timber  land  is 
expected  to  be  lost  to  development.  This  expected  loss  along  with 
the  present  timber  quality  problem  could  further  impact  the  need 
for  increases  in  the  production  of  high  quality  timber. 

8.  Forest  products  output  and  employment  are  projected  to  increase 
substantially.  Nine  out  of  ten  acres  of  forest  land  are  privately 
owned.  This  land  should  provide  increasing  supplies  of  wood,  water, 
wildlife  and  recreation,  if  properly  developed  and  used. 

9.  Progress  has  been  made  in  the  upstream  watershed  program,  including 
needed  land  treatment  and  land  use  changes.  However,  the  rate  these 
projects  are  being  installed  falls  far  short  of  meeting  the  water 
and  related  land  resource  development  needs  in  upstream  areas  of  the 
Basin.  The  projected  rate  of  upstream  watershed  project  development 
by  1980  would  provide  a fourfold  increase  in  flood  prevention 
storage  capacity,  ninefold  increase  in  water  surface  areas  for 
recreation  and  fish  and  wildlife,  and  more  than  a twentyfold  increase 
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13. 


in  storage  capacity  for  municipal  and  industrial  watei'  supply. 
Present  limitations  on  Federal  cost-sharing  for  municipal  and 
industrial  water  supply  is  limiting  needed  development  in  rural 
areas . 


10. 


In  order  to  meet  projected  needs,  upstream  watershed  projects 
should  also  provide  by  1980  an  estimated  212,000  acre  feet  of 
storage  capacity  for  water  quality  control  at  a cost  of  about 
$26.5  million.  Because  this  need  is  not  being  met  at  this  time, 
new  approaches  must  be  taken.  Present  limitations  on  Federal 
cost-sharing  and  operational  authority  appear  to  be  major  obstacles. 


11. 


Intensified  development  of  flood  prevention,  irrigation  and  drainage 
appears  necessary  to  meet  future  demands  for  food  and  fiber 
production. 


12. 


Without  further  resource  development,  flood  damages  are  expected 
to  more  than  double  by  2020  if  the  projected  rate  of  growth  in 
the  flood  plain  occurs.  However,  flood  plain  regulation  in 
connection  with  development  programs  could  have  a beneficial  effect 
toward  the  reduction  of  flood  damages. 


Continuing  and  more  detailed  study  by  subbasins  is  needed  for 
proper  formulation  and  coordination  of  'water  resource  plans  in 
the  Basin.  Project  studies  are  : Iso  necessary  to  determine 
justification  and  allocation  of  available  resources  to  specific 
purposes . 


XI  - RECOMMENDATIONS 


That  the  following  subbasins  be  scheduled  for  more  detailed  studies 
for  formulation,  coordination  and  project  identification: 

a.  Detailed  comprehensive  River  Basin  Studies  (Type  II): 

Kentucky 

Big  Sandy 

Monongahela 

Allegheny 

Salt 

Licking 

Guyandotte 

b.  State  sponsored  coordinated  surveys  (Type  IV): 

Green 

Cumberland 
Muskingum 
Scioto 
Great  Miami 

That  consideration  be  given  to  authorization  for  funding  and 
construction  of  Type  II  and  Type  IV  plans  on  a subbasin  basis  in 
order  that  a more  complete,  adequate  and  timely  schedule  of  project 
installation  can  be  secured. 

That  solutions  to  th  constraints,  limitations  and  inadequacies  of 
present  laws  and  pro  -rams,  both  State  and  Federal,  be  found  to 
permit  m re  adequate  development  and  funding  of  needed  multiple 
purpose  watershed  projects  in  upstream  areas. 

That  programs  dealing  with  proper  land  use  and  application  of  soil, 
water  and  plant  conservation  are  necessary  and  must  be  accelerated 
in  order  to  protect  the  Basin's  productive  capacity  and  reduce 
sedimentation  of  reservoirs. 

That  close  coordination  of  local,  State  and  Federal  interests  in 
the  planning,  and  development  f land  and  water  resources  be 
maintained  for  the  maximum  benefit  of  all  concerned. 

Since  the  well  being  of  all  the  people  is  considered  the  over- 
riding determinant  in  river  basin  planning,  it  is  imperative  that 
they  be  fully  informed  of  the  needs  and  opportunities  for  future 
developments  in  order  to  properly  exercise  their  privileges  and 
discharge  their  responsibilities. 
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Table  1.  Production  of  major  crops,  livestock  and  livestock  products,  Ohio  River  Basin  and  subareas,  1959 
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Excludes  fruits  and  vegetables 
Excludes  crops  of  minor  importance 
Includes  dairy  products  and  eggs 


Table  2.  Income  from  sales  of  crops,  livestock  and  livestock  products 
Ohio  River  Basin  and  subareas,  1959 


Livestock  & 

Subarea  Crops  Livestock  Total 

Products 

1/  g/ 

(Million  Dollars) 


A 

Allegheny 

7.0 

86.7 

93-7 

B 

Monongahela 

1.1 

28.0 

29.1 

C 

Pittsburgh  SMSA 

1.6 

24.3 

25.9 

D 

Beaver 

3-8 

30.3 

31.1 

E 

Upper  Ohio 

2.4 

28.6 

31.0 

F 

Muskingum 

18.6 

100.2 

118.8 

G 

Kanawha-Little  Kanawha 

5-1 

47.8 

52.9 

H 

Ohio- Huntington 

8.6 

23.8 

I 

Scioto 

15-3 

96.4 

141. 

J 

Guyandotte-Big  Sandy-Little 
Sandy 

1.5 

3-1 

7.6 

K 

Ohio-Cincinnati 

24.0 

38.1 

62.1 

L 

Little  Miami-Great  Miami 

19.9 

127.1 

177.0 

M 

Licking- Kentucky-Salt 

105.8 

99-5 

205.3 

N 

Ohio- Louisville 

15.3 

35.8 

51.1 

0 

Lower  Ohio-Evansville 

44.3 

53.6 

97.9 

P 

Green 

48.5 

60.4 

108.n 

Q 

White 

98.9 

202.8 

301.7 

R 

Wabash 

422.9 

271.1 

< >4.0 

S 

Climber  land 

63.0 

100.3 

16  - . 3 

TOTAL 

970.6 

1,157.9 

2,428.5 

Source:  1959  Census  of  Agriculture 

1 / Excludes  pasture,  fruits  and  vegetables  and  crops  of  minor 
importance. 

2/  Includes  dairy  products  and  eggs. 


Table  3-  Rural  farm  population  and  employment,  Ohio  River  Basin 
and  sub -areas,  1959 


Sub -area 

Rural 

Farm 

Employment 

Rural 

Farm 

Population 

(Thousand 

persons) 

A 

Allegheny 

12.5 

50.2 

B 

Monongahela 

8.1 

36.2 

C 

Pittsburgh  SMSA 

7.5 

20.2 

D 

Beaver 

6.1 

29.6 

E 

Upper  Ohio 

6.9 

39-6 

F 

Muskingum 

22.8 

95.9 

G 

Kanawha-Little  Kanawha 

18.7 

100.1 

H 

Ohio -Huntington 

11.0 

49.7 

I 

Scioto 

21.6 

76.6 

J 

Guyandotte-Big  Sandy-Little 

Sandy 

3.8 

31.8 

K 

Ohio-Cincinnati 

15.5 

60.2 

L 

Little  Miami  - Great  Miami 

28.1 

100.4 

M 

Licking-Kentucky-Salt 

46.6 

183-9 

N 

Ohio-Louisville 

11.9 

49.1 

0 

Lower  Ohio-Evansville 

19.4 

73.9 

P 

Green 

30.1 

130.9 

Q 

White 

35-5 

168.6 

R 

Wabash 

59-0 

230.8 

S 

Cumberland 

52.9 

230.1 

TOTAL  420.0  1,760.0 


Source: 


I960  Census  of  Population 


Table  ' Volume  of  growing  stock  and  sawtimber  on  commercial  forest  land  in  the  Ohio  River  Basin  by 

sub-areas  and  stand-size  classes,  January  1,  1963. 
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Ba.;ic  Forest  Re-.otirce  Statistic  f -r  the  Ohi  River  Ra  in  - U.  . F .re -t  ervice,  ac  appended  3 ?9  66. 


Table  Timber  products  output  in  the  Ohio  River  Basin  by  sub-areas,  1952  and  1962,  and  projections  I960  - 2020 


sic  Pore  t Resource  statistics  for  the  Ohi  River  Ba.  in  TJ.  S.  F re  t Service,  a appended  329,  66. 


Table  «•  Timber  inventory  of  growing  stock  on  commercial  forest  land  in  the  Ohio  River  Basin  by  sub-areas  in  1952  and  1962,  and  pro 
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Table  11.  Use  of  cropland  and  pastureland , Ohio  River  Basin  and  subareas,  1959 
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Table  l°.  Area  of  commercial  forest  land  in  the  Ohio  River  Basin  by  sub-areas  and  ownership 

classes,  January  1,  1963. 
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Table  1^.  Area  of  commercial  forest  land  in  the  Ohio  River  Basin  by  sub-areas  and  stocking 
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1/  Percent  of  stocking  with  present  or  potential  growing  stock  trees. 
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Table  15.  Present  status  of  strip-mining  operations  in  the  Ohio  River  Basin 

by  subareas 
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is  needed  to  determine  accurate  figures  on  acreages  needing  rehabilitation  as 
well  as  the  practices  required  to  return  these  areas  to  productive  capacity  with 
minimal  sediment  production  and  acid  mine  wastes. 


Table  16.  Production  of  food  and  feed  crops  and  crop  roughages,  Ohio  River  Basin  and  sub-areas,  I960,  2000  and  2020 


Excludes  fruits  and  vegetables 
Excludes  crops  of  minor  importance 


Table  17-  Projected  production  of  crops,  livestock  and  livestock  products,  Ohio  River  Basin  and  subareas 
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1980-2010:  A Projective  Study." 


urre:  "S  . tudie 


Table  21.  Average  annual  flood  damage  for  projected  conditions  of  economic  development  in  upstream 
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Damages  after  authorized  projects  as  of  July  1,  1965  - projected  long-term  prices. 


Table  22.  Economic  potential  for  agricultural  irrigation,  Ohio  River  Basin  and  sub-areas,  I960,  2000  and  2020 


breakdown  not  available. 


^ 


Table  24.  Agricultural  Land  Drainage,  Present  and  Economic  Potential, 
Ohio  River  Basin  and  subareas  I98O,  2000  and  2020  1/ 


Subarea 

Presently 

Drained 

Economic  Potential 
1980  2000 

. in: 
2020 

A 

Allegheny 

81 

■ 000 

128 

Acres 

137 

1*4  3 

B 

Monongahela 

84 

129 

138 

148 

C 

Pittsburgh  SMSA 

68 

81 

86 

88 

D 

Beaver 

29 

126 

145 

160 

E 

Upper  Ohio 

ill 

11+0 

145 

147 

F 

Muskingum 

306 

1+97 

530 

543 

G 

Kanawha-Little  Kanawha 

93 

160 

174 

183 

H 

Ohio-Huntington 

69 

103 

no 

118 

I 

Scioto 

1,226 

1,619 

1,686 

l,7ll 

J 

Guyandotte-Big  Sandy- 
Little  Sandy 

10 

22 

24 

27 

K 

Ohio-Cincinnati 

335 

491 

520 

532 

L 

Little  Miami-Great  Miami 

1,1+11 

1,856 

1,930 

1,99*4 

M 

Licking-Kentucky-Salt 

32 

' ■ 72 

77 

79 

N 

Ohio- Louisville 

95 

150 

l6l 

167 

0 

Lower  Ohio-Evansville 

579 

880 

950 

976 

P 

Green 

122 

223 

247 

262 

Q 

White 

2,104 

2,881 

3,024 

3,126 

R 

Wabash 

1+ , 214 

5,621 

5,890 

6,011 

S 

Cumberland 

63 

166 

188 

202 

TOTAL 

11,035 

15,3*48 

16,162 

16,617 

1/  Economic  potential  for  agricultural  drainage  for  each  projection 
year  is  a gross  estimate  which  includes  existing  drainage. 


Source:  Unpublished  ERS  studies 


Table  25*  Needs  for  water  for  livestock  and  rural  farm  domestic  uses,  Ohio  River  Basin  and  sub-areas,  present  and  projected  I960,  2000  and  2020 


Source:  Adapted  from  ER3  Report  "Agricultural  Activity  in  the  Ohio  River  Basin,  1960-2010:  A Projective  Study' 


1/ 

Table  26.  Water  needs  for  rural  nonfarm  domestic  uses,  Ohio  River  Basin 
and  sub-areas,  present  and  projected,  1980,  2000,  and  2020 


Million  gallons  per  day  needed  in: 


Sub- are a 

Present 

1980 

2000 

2020 

A 

Allegheny 

1*14.8 

50.1 

53.7 

59.3 

B 

Monongahela 

31.0 

39.0 

1*5.2 

52.1* 

C 

Pittsburgh  SMSA 

36.8 

1*3.0 

1*9.0 

5 1* . 1* 

D 

Be  ave  r 

21*.  8 

25.2 

29.2 

33.0 

E 

Upper  Ohio 

19.1 

22.7 

25.2 

28.1 

F 

Muskingum 

1*2.1 

1*2.8 

50.6 

58.0 

G 

Kanawha-Little  Kanawha 

1*3.1 

58.3 

68.3 

78,7 

H 

Ohio-Huntington 

20.2 

21*.  6 

27.5 

29.9 

I 

Scioto 

20.9 

22.6 

27.5 

32.6 

J 

Guyandotte-Big  Sandy-Little 

Sandy 

28.1* 

28.6 

29.1 

30.7 

K 

Ohio-Cincinnati 

18.9 

22.1* 

26.6 

30. Q 

L 

Little  Miami-Great  Miami 

3I*.  1* 

31*. 8 

1*3.8 

51*. 1* 

M 

Li cking-Kentucky-Salt 

20.6 

37.6 

1*5.1* 

56.1 

N 

Ohio-Louisville 

ll*. 7 

17.3 

21.9 

27.0 

0 

Lower  Ohio-Evansville 

17.1* 

21.6 

25.7 

29.8 

P 

Green 

12.5 

23.1* 

30.2 

37.5 

Q 

White 

1*6.1 

1*8.2 

60.2 

72.8 

R 

Wabash 

1*5.1 

1*9.8 

62.1* 

75.9 

S 

Cumberland 

37.1 

61.2 

72.1* 

92.9 

TOTAL 

558.0 

673.2 

793.9 

931*.  1* 

1/  Includes  urban  areas  of  less  than  2,500  population. 


Source:  Unpublished  ERS  studies 


Table  28. 


Authorized  Upstream  Watershed  Project  Data  as  of  July  1,  1Q6‘ 


Sub-basin 

Purpose 

Project 

Number 

Drai nage 

STORAGE 

Chanr.i  1 

and 

Area 

of 

Area 

Sediment 

Flodwater 

Other  Uses 

Tt  tal 

Impr  v*-- 

Watershed 

Structures 

Controlled 

Bents 

1 / 

(sq.  mi.) 

(Sq.  Ml.) 

(Ac.  Ft.) 

(Ac.  Ft.) 

(Ac.  Ft.) 

(Ac.  Ft.) 

(Miles) 

Allegheny 

2,776 

MILL  Run,  Pennsylvania 

FP.F&WL 

12.2 

4 

8.7 

99 

2,716 

5.591 

Sandy  Creek,  Pennsylvania 

FP.F&WL 

65.6 

2 

58.3 

133 

5,349 

10,875 

25,3 

Conewango  Creek,  New  York 

FP.F&WL 

297.0 

13 

«8.3 

b57 

10,616 

1,700 

12,973 

• • 

Ischua  Creek,  New  York 

FP.F&WL, R 

117.0 

8 

V c 

1,  . 

9, -a 

.1 

Mor.ongahe  la 

Little  Youghiogheny,  Maryland 

FP 

1*1.0 

14.  U 

3,003 

1.6 

Dunlap  Creek,  Pennsylvania 

FP.FvWL 

16.5 

4 

8.0 

151 

1,227 

1,528 

780 

... 

P Ik  Creek,  W.-st  Virginia 

FP 

11.4 

8 

t.b 

253 

1,781 

'Jpper  Deckers  Creek,  West  Virginia 

FP 

31.1 

5 

14.0 

389 

1,651 

2,040 

7.2 

Salem  Fork,  West  Virginia 

FP 

8.3 

7 

2.1 

27 

355 

Shooks  Run,  West  Virginia 

FP 

3.0 

Peck's  Run,  West  Virginia 

FP 

12.8 

Beaver 

Saul-Mathay,  Pennsylvania 

FP 

6.1 

2 

3-0 

29 

585 

614 

Little  Shenango  River,  Pennsylvania 

FP,R 

113.7 

8 

00.8 

252 

7,246 

2.505 

10,003 

Muskingum 

Chippewa,  Ohio 

FP,R 

183.0 

9 

39.0 

406 

6,204 

2,767 

9,467 

33.2 

Little  Kanawha 

Bond's  Creek,  West  Virginia 

FP.F&WL 

14.7 

1 

.5 

11 

86 

147 

244 

5.8 

Saltlick  Creek,  West  Virginia 

FP 

49.5 

5 

19.7 

305 

3.954 

4,259 

Hocking 

Rush  Creek,  Ohl 

FP.M&I.R 

236.7 

23 

90.4 

6,238 

9,716 

2,252 

If  ..  Jt 

22.1 

Upper  Hocking,  Ohio 

FP 

49.1 

6 

8,  1 • 

• 

5-5 

Kanawha 

Brush  Creek,  West  Virginia 
Dave's  Fork-Christiar.'s  Fork, 

FP.M&I 

34.8 

14 

10.6 

280 

3.238 

153 

v : 

West  Virginia 

FP 

t>.5 

3 

2.4 

43 

502 

545 

1.2 

Marlin  Run,  West  Virginia 

FP 

1.6 

1 

1.2 

15 

272 

287 

Back  Creek,  Virginia 

FP 

34. Q 

11.1 

Big  Ditch  Run,  West  Virginia 

FP,R 

9.0 

1 

1.2 

47 

176 

372 

5°5 

• 

Ores'  Ml -wl 

Dick's  Creek-Little  Muddy  Creek,  C»1 

FP 

69.7 

6 

22.4 

184 

5,lol 

5,345 

East  F rk  Buck  Creek,  Ohio 

FP.F&WL 

10.3 

5 

3.0 

82 

28o 

101 

4~2 

3." 

Licking 

Twin  Creek,  Kentucky 

FP 

27.2 

2 

1.7 

35 

330 

365 

3.” 

Kentucky 

Red  River,  Kentucky 

FP 

24.0 

6.0 

Salt 

Plum  Creek,  Kentucky 

FP 

37.0 

12 

11.0 

304 

2,103 

2,467 

21.0 

Green 

R-  aver  Creek,  Kentucky 

FP 

52.9 

1 

33.5 

520 

3. ”49 

4,278 

Hi,  Muddy  Creek,  Kentucky 

FP 

101.8 

5 

3°.5 

1,255 

5,024 

. : 

17.5 

Big  Reddy  Creek,  Kentucky 

FP 

41.2 

2 

11.1 

loo 

1.425 

1.024 

9.3 

Caney  'reek,  Kentucky 

FP.R.MM 

152.0 

10 

08.2 

. 

1 \ ' 

258 

1.  . 

20.0 

East  F rk  Pond  River,  Kentucky 

FT 

218.2 

17 

115.3 

2,CSQ 

13,-04 

. 

53.4 

Lire  Creek,  Tennessee  & Kentucky 

FP 

63.O 

5 

30.8 

078 

8,215 

8,805 

■ • 

Mud  River,  Kentucky 

FP , R , Mv I 

375.0 

26 

131.8 

2,910 

1 •,"Q5 

16,137 

* ,84; 

15.0 

3h  rt  Creek,  Kentucky 

FP 

38.0 

3 

14.3 

351 

2,208 

2,610 

4.5 

Upper  Green  River,  Kentucky 
Hper  North  F rk  Rough  River, 

FP 

36.0 

5 

3-? 

76 

046 

722 

12.0 

Kentucky 

FT 

40.0 

2 

5.5 

94 

1,028 

1,122 

10.0 

Valley  Creek,  Kentucky 

FP,M&I,R 

90. 0 

4 

20.4 

76Q 

3, "50 

1,600 

6,110 

West  F rk  Pond  River,  Kentucky 

FF.M&I 

82.7 

9 

35.2 

1,218 

4,923 

80 

6,221 

. .0 

_i  FP  - flood  prevention,  M.I  - municipal 

and  indust 

.rial  water 

supply;  R - 

recreation;  F&WL  - 

fish  and  vlldli 

fe  dcvel  pc*  rt 

Table  . Authorized  Upstream  Watershed  Project  Data  as  -f  July  1,  19t>5 


Sub-basin 

Purpose 

Project 

Number 

Drainage 

S T 0 R A 

G E 

Channel 

and 

Area 

Area 

Sediment 

FI  -dwater 

Other  Uses 

T ual 

Improve- 

Watershed 

Structures 

Controlled 

me  nts 

1/ 

(Sq.  Mi.) 

(Sq.  Mi.) 

(Ac.  Ft.) 

(Ac.  Ft.) 

(Ac.  Ft.) 

(Ac.  Ft.) 

(Miles) 

Wabash 

Upper  'Wabash,  Or.  1 

FF 

126.0 

3 

19.3 

370 

2,101 

2,4  1 

30.. 

Buaserf’n,  Indiana 

FPjRjFftl 

236.8 

26 

112. 1 

3»7?S 

21,829 

16,02-0 

” 

52.0 

Stucker  Fork,  Indiana 

FT 

184.0 

lo 

67.9 

1,091 

io,obo 

12, CPI 

25.6 

Dewitt  Creek,  Indiana 

F? 

14.1 

2 

6.2 

168 

605 

6t-3 

2.3 

Bachelor  Run,  Indiana 

FP 

36.7 

20.6 

Kiekap  Creek,  India:* 

FP 

38.6 

0.3 

Latnas  Creek,  India-* 

FP 

55.9 

22.4 

Little  Wea  Creek,  India:* 

FP 

18.7 

°..t 

Prairi--  Creek-Vi ••  , Indiana 

FF 

29.8 

3 

15.1 

<-35 

2,Ob3 

2,0*3 

4.0 

Prairie  Creek-Davi.es,  Indiana 

F?,R 

n 

38.6 

1,275 

3,771 

rfe 

* ,220 

33-5 

Elk  Cr«ek,  Indiana 

FPjFAWL 

28.2 

8 

7.3 

39 

81*1 

604 

1 , 374 

10.' 

French  Lick,  Indiana 

FP.FAWL 

3**-r 

4 

11.0 

26? 

< ,092 

1,302 

4 ,461 

5.1 

b y:s  Creek,  Indiana 

FP 

63.7 

2 

1*0.2 

141 

l*  ,656 

4.7 

8.2 

Twin  Rush,  Indlara 

FT, MAI 

*♦3.9 

3 

22.2 

1*16 

5,21*7 

. 

Mill  Creck-Fult  n,  Indiana 

FF 

90.0 

It.  3 

Scattering  F rk,  Illin  is 

FP 

114. 1 

r.9 

Cumberland 

Buck  Creek,  Kentucky 

FT 

120.1 

3 

3Q.1 

°75 

6,71*0 

,1* 

10.0 

N rth  F irk  Little  River,  Kentucky 

FF.MvI.F- 

ItWL  58.7 

1* 

26.0 

4 -JO 

l*,Q3l* 

3,010 

8.643 

Proctor  Creek,  ?•  nnessee 

FP 

13.2 

5.2 

Pine  Creek,  Tennessee 

FP.FvWL  M4I  26.2 

4 

6.1 

1,1.66 

»55 

2,lo8 

6.0 

M.  ad  v Creek,  Ken*,  leky 

FP 

15.4 

" .4 

Jennings  Creek,  r< nnessee 

FP 

72. 1 

13 

20.3 

03O 

5, 46  2 

• ,T2 

19*0 

0!.i  Minor  Tributaries 

Middle  F rk  Anders  n,  Indiana 

FF,R 

108.4 

6 

52.8 

583 

9,816 

436 

10,83; 

34.4 

Canv?  Creek,  Kentucky 

FP 

119.0 

10 

13.6 

1*20 

1 ,682 

: ,10? 

29.5 

Humphrey-Clanton,  Kentucky 

FP 

107.1 

5 

26.1 

^28 

1*  ,529 

5.057 

25.0 

Little  Kentucky  Riv.  r,  Kentucky 

FP.R 

71.2 

6 

. *.l 

5,1*.  3 

1.’  »* 

7 Lhe 

iipper  Grave  Creek,  W<  st  Virginia 

FP.MAI 

7.7 

7 

2.0 

3*5 

387 

120 

555 

3.t 

We at  F rk  Duck  Creek,  O i 

FP.R.MScI 

106.8 

8 

39.9 

. . : 

8,835 

10,3^3 

IO.  9 

CraV  Orchard,  Kentucky 

FP 

151.1* 

13 

3S9 

6S1 

3.18? 

31.  t 

Cypress  Creek,  Kentucky 

FP.R 

50.7 

3 

103 

T78 

3S9 

6.0 

D>  nalds  ’n,  Kentucky 

FP.R 

73.0 

7 

33.  > 

500 

• ,1- 1 

«6  3 

31.1 

Upper  Tradewater,  Kentucky 

FP 

93.7 

8 

53.0 

2,189 

7,1*59 

0,o4“ 

13.9 

Little  Cache,  Illin  is 

FP 

70.3 

5 

25.9 

892 

3,467 

«,3?Q 

16.0 

Harm  n Creek,  West  Virginia  4 

Pennsylvania 

FP.FvWL 

38.0 

14 

19.7 

532 

3,127 

001 

4,640 

_1  PP  - flood  prevention;  MAI  - municipal  and  industrial  water  supply;  R - eocreatl  r.;  F4WL  - fish  and  wlldll;'*  development 
>uree:  SCS  Wa'ershed  V rk  Plan  da *-i 
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Table  29.  Summary  of  auth  trized  upstrean  water  hod  pr  /•  • - • ic 


Table  30-  Multi pi-  purpose  structures  ir.  authorized  watershed  projects 


T'-.bl • ?1.  N*  • : n:  1 F rests'  present  stat  ;s  water  and  relat'  d land  res  arce  developments 


Table  33-  Structural  data  In  upstream  watersheds  that  do  not  appear  to  liave  project  potential 


TOTAL  3,307  16,627  5 12, 9^,060  360,159  115 

l/  Resource  development  potential  in  watersheds  which  do  not  appear  to  have  project  potential  under  present  P.L.  566  type  criteria. 
Source:  5CS  studies 
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Land  areas  that  might  be  available  for  rest  free  development  (water  and  land)  for  recreation 
fish  and  wildlife,  flood  prevention,  municipal  arid  industrial  water  supplies,  irrigation, 
water  quality  control,  etc.;  without  impacting  crop,  pasture,  forest,  and  urban  needs. 


Table  35.  Land  Requirements,  Ohio  River  Basin  by  Subareas,  2000 
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Land  areas  that  might  be  available  for  resource  development  (water  and  land)  for  recreat 
fish  and  wildlife,  flood  prevention,  municipal  and  industrial  water  supplies,  irrigation 
water  quality  control,  etc.  ; without  impacting  crop,  pasture,  forest,  and  urban  needs. 


Table  36.  Land  Requirements,  Ohio  River  Basin  by  Subareas,  2020 


bD 

G 


c 

•H 

c/3 

1 

1 

vO  CO  A NO 

C^-  O ^ J-  CM 

CM  NO 

J N O C\J  rl  rl  C\J  UN 

-4 

G 

1 

ON  NO  o-  S- 

ON  ro  j-  ON  O 

CM  CM 

VD  NO  H-VCO  O O VD 

NO 

•H 

c 

H 

1 

on_j  H a on  s-  Apr  la 

rH  rH 

cm  H cm  mcM  moo  m 

ON 

cd 

3 

1 

rH 

s 

1 

rH 

H ^ 

CO 

rD 

a> 

1 

l 

cd 

« 

1 

1 

1 

1 

0 

G 

W 

w 

1 

1 

1 

0 

G 

O 

H 

1 

O On  H H 

A On  H H t'- 

0-  H 

IfNO  rl  St-J-  ON® 

cd 

1 

On  in  N-NO 

IA  ANCO  N 

r-  0 

CO  N IAHNO  CM  into 

rH 

•\ 

-p 

1 

O NO  S-  CM  CO  on  CM  CM  .4 

NO  A 

00  NO  rlj-co  rlj  cn 

cn 

03 

O 

1 

*s  r\  c\  r\ 

•V  ft 

ftftftftftftftft 

ft\ 

CD 

-p 

1 

1 

vD  fOH  H 

cm  00  on  on  on 

CO  CM 

cn  CM  -4  _4  CO  H O 

rH  rH 

O 

G 

G 

1 

<U 

CO 

1 

1 

1 

1 

1 

Td 

•H 

C/3 

0) 

G 

s 

1 

H0Q\04HH  LAO 

Pi-  cn 

rl  CO  A cn-NO  CM  ON  ON 

A 

08 

G 

1 

lAj-  On  On  on  On  la  la  O 

H CM 

NO  cn  no  CM  CO  CM  H 0 

o- 

R 

• 

1 

1 

LA  CM  -4"  OO  CO  LA  OO  CM  LA 

H A 

C — (S  CM  CM  H O 4 N 

NO 

G 

O 

G 

-p 

1 

ft  ft 

cd 

-P 

cd 

H 

1 

rH  H 

ON 

Cm 

0) 

rQ 

•H 

• 

1 

G 

G 

1 

G 

rv 

PQ 

• 

O 

03 

1 

G 

Td 

CO 

G 

<D 

rH 

cd 

<u 

G 

cd 

rl 

Td 

O 

G 

(D 

(D 

-p 

< 

LA  0-  CO  NO 
LA  O H C*— 

H H CM  4 CM 

O'. -4 

cn  A NO  CM  CO  0-  CO  [>- 
cn  CM  O-NO  UN  [>-  A J4 
A-4  On  j-  0 ON  CM  O 

O 

3 

-P 

<D 

to 

A NO  -4-  C-~  VO 

CO  ON 

O 

G 

03 

a 

d> 

Td 

-4  Pf  NO  A 

a m 00  co  no 

H 

O 

cd 

G 

G 

*v  *\ 

*\  r\  #N  r\ 

ft  ft  ft  ft  ft  ft 

*\ 

£ 

Cd 

O 

cd 

Pf  CM 

rH  r — | NO  CM 

cn 

cn  H CM  rH  H NO 

CM 

C/3 

<U 

Fg 

CO 

-4 

'O 

#s 

G 

G 

cd 

03 

< 

O 

(L> 

0) 

rG 

-P 

A 

"d 

Eh 

W 

0 

G 

1 

R 

G 

cd 

O 

1 

S-  CM  on.4- 

Ad  4 ON 

O H 

ON  CO  O-  O CM  O O CO 
rH  NO  -4  A on  CM  0 ON 

G 

G 

G 

1 

CM  CO  ON  CO 

ON  CM  NO  CO  CM 
NO  NO  ON  A CM 

CM  CO 

rl 

cd 

rG 

G 

1 

LA  t — pf 

cn  s- 

cm  co  no  cnoNtn-o-oo 

cn 

<M 

O 

-p 

1 

*\ 

•V  ft  ft  ft  ft  ft 

r\ 

CO 

1 

rH 

CM  rH  rl  rH  r|  CM 

0 

G 

Td 

cd 

1 

CM 

0 

G 

FG 

1 

Cm 

cd 

1 

Td 

03 

1 

(D 

rH 

1 

03 

0 

1 

G 

O 

Td 

1 

S-  O H H 

CO  CM  c — H NO 

-4  cn 

CM  ON  cn  CO  H AS  A 

A 

A 

G 

1 

A CO  NO  H 

[>-  CO  H CM  CO 
CM  O-NO  CM  O 

A O 

h-  cOnO  O-  a O CO  CO 

on  no  cm  cono  4 O co 

CM 

bO 

O 

cd 

1 

A CM  H CM 

-4 

cn 

G 

03 

rl 

1 

#\ 

ft  ft  ft  ft 

•\ 

•H 

1 

CM 

cm  h on  s- 

CM 

0) 

rH 

O 

G 

1 

1 

CM 

rP 

cd 

G 

O 

1 

>5 

3 

1 

rH 

G 

1 

P> 

1 

G 

ft\ 

cd 

1 

0) 

03 

« 

03 

G 

(D 

1 

0) 

O 

H 

G 

1 

NO  C^-NO  S- 

CM  On  r — 00  On 

ON  t>- 
ON  CM 

On  t — rl  on  co  A H _4 
^4  on  NO  A 4 CM  NO  O 

rl 

G 

•H 

cd 

< 

1 

CO  CM  -j-  on  A CO  H 0-  0 

CO 

PH  -P 

-p 

1 

pf  H On  00 

CM  O H N Cn 

C- — NO 

rl  CO  on  rl  NO  CM  H 

CM 

cd 

0 

Td 

1 

•N  #\  ft\ 

r\  r.  ftv  r. 

*\  »\ 

•N 

03 

-p 

0H 

G 

1 

H H 

CO  A On  CO  on 

cn  cm 

4-  S CMJ  Lnoo  CM  rH 

on 

cd 

03 

cd 

1 

rH  rH 

0 

<D 

hG 

1 

rH 

G 

O 

1 

cd 

cd 

O 

rG 

1 

-P  <U 

•rH 

£ 

rH  rH 

Td 

> 

cd 

Td 

tO  rH 

G 

G 

G 

c 

-P 

W *H 

cd 

O 

si 

cd 

cd 

1 > 

03 

CO 

CD 

>>  w 

< 

G 

•H 

G 

M <U  fi 

CD  O 

b 0 

-P 

0 

O rl  0 

• 

rH  -p 

•H 

cd 

1 

3 H > 

cd 

CO 

-p  bO 

PQ 

>>  G 

•H 

•P  *H  W 

cd 

-p  G 

1 

Td  G 

R 

C > 1 

H G 

O *rH  *H 

O 

G *H 

cd 

Cl  tl  O T3 

• • 

cd 

>5  (D  bD 

•H  E m5  -P 

-P 

cd  0 

S 

W -H  -H  C 

03 

G A G 

rG  G 1 G 

-P 

CO  G 

1 3 £ tO 

CQ 

a> 

< v 

0)  cd  G 

O bO  cd  G 

O 

•H 

MOO  rH 

j_p 

Td 

G 

G MG  P 

G ,G  O 

Td 

<U  O 

<v 

C rl  A U 

G 

cd 

bO  G c/3  <d 

G *H  J5  1 -P 

G 

rH  1 

H 

•rl  *H  1 P C <D  W 0) 

fG 

rl 

s 

<L>  O -P  > 

0)  X cd  O O 

cd 

■P  O 

-P 

BXOCMIHll^ 

0 

O 

G 

H G -P  cd 

Pr  CO  G *H  *H 

>>  -P  *H 

•P 

to  O -H  a 0)  -rl  B 

Eh 

G 

CO 

rl  O *H  (D 

P,  G cd  G 0 

G 

•H  A 

•H 

d-HH2OPx!(03 

M 

cephphdswow 

O 

pi  O 

sjojosiu 

A 

B 

C 

D 

E 

F 

G 

H 

I 

*"3 

►G 

S a 0 pm  & « w 

J 


Land  areas  that  might  be  available  for  resource  development  (water  and  land)  for  recreation 
fish  and  wildlife,  flood  prevention,  municipal  and  industrial  water  supplies,  irrigation, 
water  quality  control,  etc.;  without  impacting  crop,  pasture,  forest,  and  urban  needs. 
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Table  38.  Projected  area  to  be  used  for  crop  and  pasture  production,  with  probable 
water  resource  development,  Ohio  River  Basin  and  subareas,  2000 


H 

H OJ 

OJ  co 

NO  OJ  O J-  NO 

S OJ  d LTN  _d  OJ 

OJ  H vO 

cd 

CO  O 

OJ  O 

NO  I'-  t-  to 

H ON 

S-  CO  vO  00  OJ 

O rH  rH 

p 

On  CO 

-d  on  s--d  ON  vO  OJ 

OJ  o 

UN  ON  CO  UN  cn 

OJ  CO  H 

o 

*\  #\  *\ 

rH  i — 1 OJ 

rH 

oj  oj  oj  Oj  doo  cn 

P 

iH  O 4 CTnnD  ON-3-  UN 

H vD 

OO  cn  cn  on  oj  d oj 

H 

C\J  COCO  CO 

on  on  oj  un  h 

vO  un  vO  ON  On  ON  cn 

-d  VO  rH 

i 

_d  un  OJ 

LTN  uvp-  _d  cn 

H VO 

end-  un  co  vo 

H O OJ 

-p 

r\ 

c/3 

»H 

OJ  H 

rH  rH  OJ 

cd 

Oh 

NO  -d 

smo  on j-  t>- 

ON  OJ 

J-  IN-  O On  0J  H 00 

o 

COH 

OJ 

oj  cn  o oj  ia 

OJ 

UN  UN  H LAd 

O H s- 

CO 

-x 

rH  rH 

H OJ 

H 

co 

S 

a) 

G 

o 

< 

p 

g 

d 

p 

CO 

s-co 

S-  -d 

cnvO  CO  LfNCO 

S-vO 

oj  sco  ens 

UN  o 00 

bO 

P 

rH  H 

LTNVO 

ON  OJ  O CO  IS 

OJ  ON 

OJ  H S-  v0  vo 

OJ  ON  d 

d 

O 

(H 

OJ  H 

OJ  OJ  rH 

OJ  OJ  H OJ 

un  cn 

A-. 

bD 

£ 

P 

✓ 

C/3 

O 

fa 

PS 

o 

G 

o 

'V 

m on  onp- 

o oj  o 

On  UN  On  NO  H C'"> 

cn  LA  A 

P 

C — rH 

UN  OJ 

ON  LTN  OJ  CD  on 

rH  A 

OHOjcnoNvO  cn  o> 

0) 

OJ  H 

rH 

cn  oj  s- 

OJ 

On  OJ  H un  Oj 

cn  o cn 

IP 

•V  *s 

rH  -d 

XJ 

-d  H 

LfNCO 

S-vO  _d  -d  O 

H OONO  no  no 

O H CN 

o 

CO  OJ 

rH 

OJ  H H OJ  LTN 

un  oj  unj  n- 

S H CO 

o 

OJ  On 

O On 

UN  ON 

fa 

*N 

*\  »N 

H 

rH  OJ 

•H 

c d 

P 

1 

•HP  P 

£ 

>3 

S H H 

d 

rO 

cd  rH 

G 

G 

pc n -h 

d 

d 

cd  1 > 

Cu 

C/3 

(D  >3  c/3 

(D 

< 

G 

•H 

G P P G 

H 

a»  o 

bO 

P 

O O rH  cd 

Cd 

S 

H -p 

•H 

cd 

1 P H > 

P 

c/3 

-P  bo 

PQ 

>3  c 

•H  P *H  W 

3 

cd 

-P  G 

I 

rU  G 

E G > t 

03 

r— 1 

P 

O «H  *H 

P 

C «H 

d p w o 

•V 

>3  P 

bD 

•H  E P P 

P 

cd  o 

•H  « -H  -H 

G 

G P 

G 

P P i C 

P 

C/3  G 

s i 3 ^ 

cd 

P cd 

3 

O bO  d p 

O 

•H 

MOO 

rH 

P bD 

P G 

cx:e  o 

TJ 

P O 

o c ij 

rG  G 

bO  G 

CO  0) 

G -H  ^ | 4D 

G 

rH  1 

rH  *H  1 G C 

P c/3  P 

OJ  o 

-P  > 

D ^ CO  O O 

cd 

P O 

P X O p P 

p cd  P 

rH  G 

-P  d 

Ph  CO  G *H  *H 

>3  P «H 

P O *H  ^ P 

•H  P E 

H O 

•H  P 

jPh  p d P O 

P 

•h  r; 

•H  *H  jG  O G 

P cd  P 

< S 

(H  PQ 

O 

►J  o 

d d O d o 

S ^ o 

A 

B 

o o 

E 

F 

G 

H 

I 

*"D 

L 

M 

N 

0 

P 

a?  fa  C/3 

S- 

ON 

on 

oo 

on 


OJ 

o 

co 


cn 


on 


o 

*— I 

OJ 

o 


on 

cn 

O 

00 


I 


SOURCE:  ERS  and  SCS  Studies 


Table  39.  Projected  area  to  be  used  for  crop  and  pasture  production,  with  probable 
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Table  40.  Average  annual  flood  damages  in  potentially  feasible  watershed  projects 

(July  1.  condition  ) 
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Table  44.  Potential  watershed  control  relationship 
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